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Rugged 
‘Shea | | CUTTING 


Try this torch on your toughest cutting 


“0” Ring Gland 


i ona job you'll find it keeps a cool head 
Durable Tube Connections q Felt Dust Seal time tested Victor spiral mixer and gas 
for soos | | proportioner assures safe, economical op 


eration 


Note clean lines try its comfortable bal 


Graduated 
« ance and hand-fitting handie quality 
Low Flow 
to construction assures trouble-free perform 
Long Life Packing Gland Full Flow ance and ease of repair and replacement 
Contro! of damaged parts 


Choice of Monel (MO) or bronze (ST 


heads .. . four control lever positions to 
Comfortable Hand suit every operator preference and job 
Hand-fitting PO a need. Four lengths: 21”, 27”, 36” and 48” 
Oval-shaped zz Control Lever available with 90°, 75°, 45° (ST Model 


Fluted Handle 


only) or 180° angle head 


Why experiment? Ask your Victor dealer 
to demonstrate this field-tested, operator 


approved torch on your hottest, toughest 
cutting job. Call him NOW. 


Forged Brass 


Replaceable 
Valve Bodies 


Connections 


FOUR LEVER POSITIONS 


B For maximum efficiency 

Model ST 1000 or MO 1000 Model ST 1100 or MO 1100 and safety use genuine 
Victor tips and parts. 


Listed by Underwriters Laborotories, Inc. 


VicTOR EQUIPMENT COMPANY 


Mfrs. of welding & cutting equipment; hardfacing rods, blasting nozzles; 


29 for welding cobalt & tungsten castings; straightiine and shape cutting machines 


844 Folsom St., San Francisco 7 * 3821 Santa Fe Avenue, los Angeles 58 


Cutting tips or Mone! Head 
Connections 

HES 

Gas Proportioner 
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HOBART «one of We Larcesr EQUIPMENT" 


3 


» 


“Husky Boy.” This low investment, 
lightweight 200 amp. air-cooled 
model is perfect for general shop 
and outside repair work. Easily 
mounts on truck or trailer. Portable 
mountings available 


“Bantam Champ.” 250 amp. welder 
especially designed for light to 
medium requirements, Popular 
for all fabrication purposes in 
the 200 to 250 amp. class, 


4 Transformer Welders. 
180 to 500 amp 
models for shops 


AC Power—AC Welder. Couple 


this model directly to your —_ that have only sin- 
gas engine by means of a Electric Drive. 300 and 400 amp - gle phase power 
V-belt or pulley and you welders. Ideal for production Exceptional high 
can weld or have emer maintenance and repair serv oy gee ~—soefficiency and low 
gency power when and ice. Conservative rating lets 4 cost maintenance. 
where vou need it on a you do heavy duty welding ah ‘ 
moment's notice for limited periods of time 


DC Rectifier. 300 
i PAYS amp. Has three 
Aircooled AC Power—AC Welder. It's a i delta connected 


-in-l unit. It welds anywhere or transformer 

upplies power for operating tools, . magnetic line 
lights, pumps, paint sprays, etc., in to wit switch over 
dependent of power lines load protec 


tion, plus re 
mote control 


for greater welder value! 


The best proof of Hobart’s superior advantages 


and values is comparison with other welders 
Try a Hobart—you'll see why you get more 
actual benefits in dollar savings and increased 

profits because of its higher 
performance, faster welding 
fz and low cost operation 


Contractor Special. A 250 amp 
as drive model that has 
lenty of engine power and 


Gas Engine Welders with 1 or 3 
KW DC, or 6 or 12 KW AC 


a hot, fast, dependable arc auxiliary power. 200 to 600 Generator Only. 200 or 300 amp, 
amp. models for speedy, low with | KW 110 volt DC power 
cost welding in the field where outlet for suilding Your Own.” 
electric power is not available Just couple it direct or V-belt it : 


to a good gasoline engine 


HOBART BROTHERS COMPANY 


Box WJ-26, TROY, OHIO * PHONE 21223 


HOBART BROTHERS CO., BOX W).26, TROY, OHIO, PHONE 21223 


Please send me complete niormation on the following 


Husky Boy AC Power AC Welder Build Your Own" 
~ . Contractor Special Electric Drive Bantam Champ 
b HO ART d Transformer Welders DOC Rectifie Gas Engine Welders 
You can’t beat B electrodes 


Generator Or ly 


A simple cornparison will prove Hobart’s superior, e 
top quality welding—in every application. You'll be NAME N 

surprised at the real difference in Welding Elec- FIRM 

trodes. Get the extra speed that means lower pro- ADDRES st 


duction costs—Try Hobart. 


2 
HOBART 


SMOOTH ARC WIDE CURRENT RANGE GOOD ROOT BEAD CONTOUR 


STEADY ARC OUTSTANDING ON AC PLEASING SURFACE APPEARANCE 


MINIMUM SPATTER GOOD WETTING ACTION EASY TO USE ON VERTICAL DOWN 


EASY TO RE-STRIKE EXCELLENT FILLET CONTOUR GOOD ON LIGHT GAUGE 


NO CHANGE AS ROD 1S CONSUMED WELL-SHAPED COVER BEADS READILY BRIDGES GAPS 


Right across the board—the characteristics 
of all Murex Genex M qualities add up to 
improved welding at lower cost because 
they mean greater operator appeal, higher 
weld quality, fewer rejects, speedier welding 
and lower cost. 


Test this outstanding electrode yourself. Designed for general 


purpose welding with poor fit-up on all E-6012 applications, it 


may be used in all positions on DC straight polarity, or on 
AC. Ask your nearest M&T representative or distributor 
for Murex Genex M electrodes—You will like the 
way they handle, and be amazed at the 
results. 
There is a Murex electrode for every 
welding use. Ask your M&T man to 


recommend the right electrode for your next job. 


METAL THERMIT CORPORATION 


TOO EAST 42nd STREET ©§ NEW YORK 17, WN. Y. 


MUREX ELECTRODES © ARC WELDERS © ACCESSORIES 
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Standard 
MALLORY 


Electrodes Cost Less, Weld Better : 


Makeshift, “home made” welding from full hard rod stock, and develop 
electrodes can cost more than you high hardness and strength far be- ; 
realize. Not only do they take a lot of yond what can be obtained by con 
time to contrive, but they seldom ventional hot forging methods. 


have the strength. conductivity and 
cooling facilities to give good welds 


Cooling tubes may be bent in place 


by a“ special process, to provide 


and satisfactory life. 
water flow as near to the welding 


Before you “do it vourself,” take a face as in the case of straight elec- 
look at what Mallory has to offer, in trodes. These extra values designed 
the way of unusual lee trode poe into Mallor v eles trodes assure vou 


Literally hundreds of single and of long life. long runs between dreas- 


double bend electrodes that vou may 

Inge... more welds per dollar. 
consider special are standard Mallors 
Which we « make For information on available designs, 
prompt y a y using ask low al Mallors Welding 
existing to« acilities, 

tributor for a copy olf the latest 
Kixclusive Mallory cold-forming tech- Mallory Welding Catalog, or write 
niques shape these bent electrodes directly to us. 

Vat t Number thy 
Ja made end seid ey Jobneon Matthey end Mellery, Led Expect more...Get more from 


110 Industry Street, Toronto 15, Ontari« 


Serving Industry with These Products 


Electromechenical—Resistors + Switches « Television Tuners « Vibrotors 


Electrochemical—Copacitors Rectifiers Mercury Botteries 


MALLORY & ., INDIANAPOLIS 6, INDIANA 


Metallurgical — Contacts + Special Metals and Ceramics « Welding Materials 


For information on titanium developments, contact Mallory-Sharen Titanium Corp., Niles, Ohio 
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| Why “Do It Yourself” ? | 


HELIARC Cutting 


TRADE- MARK 


CUTS ALUMINUM AT SPEEDS UP TO 300 INCHES PER MINUTE 


cutting, a new process developed by 
brings all the desired features of economical high-speed 


operations to the cutting of aluminum. 


*% Speeds never before possible: Normal mechanized 


cutting speeds are 300 in. per min. in 
125 in. per min, in 'o-in, material, 75 in. per min, in *4-in. 
material, and 5O in, per min. in L-in, plate. If desired, lower 


speeds can be obtained by simply adjusting the controls. 


*% Straight lines, bevels, contours—no problem: | hic 
new Hearne cutting process can be used mechanically ot 


manually, Both setups produce high-quality straight line 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


GO East 42nd Street New York 17, N. Y. 
Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 


Division of Union Carbide Canada Limited, Toronto 


euts, bevels, circles, and shapes with revolutionary new 


speed and efficiency. 


Hruiare cutting employs a high-temperature, high 
velocity, constricted are between a tungsten electrode and 
the piece to be cut. The concentrated, columnated energy 
of the are stream melts and ejects a thin section of metal 
to form a kerf. The gas atmosphere (a combination of 


argon and hydrogen) prevents oxidation of the cut face 


Learn the details of how Hetiane cutting can help you 
increase production and cut operating costs. Call your 


LINDE Representative today. 


Trade-Mark 


Helier and Linde” ore registered trade-marks of Union Carbide and Carbon Corporation 
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50 passes of Ni-Rod “55” Electrodes 


returns to work! 


...and a broken lift truck 


\ big eastern lumberyard was in trou- 
ble when it suddenly lost the services 
of a $9000 Lift truck. 

The 1500 Ib. iron fender that acted 
as a counterweight for the truck broke 
right through a bolt hole... 


metal was two inches thick. 


where the 


Cost of a new fender would be more 
than S800 with delivery two months 
away. So the lumberyard decided to 
try welding They turned the damaged 
fender over to tron Works, Incorpo- 


rated, Brooklyn, N.Y 

After heating the damaged area to 
about SOF 
the broken piece to the casting. 


a weldor began welding 
About 
1) passes later... between 4 and 5 Ibs. 
of Ni-Rod electrodes 
pair was made Made soundly, 


Only a day and a half! 


Why do weldors prefer Ni-Rod “55” 
electrodes for repairing heavy sections 
of cast iron? One reason is that Ni-Rod 
*55° electrodes are easy to handle... 
even weldors of limited experience get 
good results. Another reason is that 
this elec trode has a Spec ial nic kel iron 
ductile, 
easily machined deposits. Smooth bead 
kexcellent 


slay removal. 


Also... by using Ni-Rod “55” elee- 


trodes, 9 out of 10 cast iron welding 


core wire that gives strong, 


contours. wash. And easy 


jobs can be done without preheating 
or postheating. 

Do you have a question about weld 
ing cast iron? There's a good chance 
you will find the answer in our new 
16-page booklet. “A Handy Guide to 
Welding Cast Iron with Ni-Rod® and 
Ni-Rod “55”. Fully illustrated, Filled 
with case histories... instructions 
technical data... tips. Write for a copy 
today. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y 


ANCO, Welding Products Electrodes * Wires * Fluxes 
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TO IMPROVE EDUCATION 


If public education is to be lnprove d, as it should be, this must be 
done in our local communities Bette r schools in your town and my town 
and everyone else’s town will help improve the total education picture in 
the United States Nothing else will 

Schools are managed by local boards of education ‘These boards 
function like boards of directors, Lhe day to-day operation of the 
schools is usually under the superintendent of schools His duties are 
like those of the president ol a corporation 

These people need. and want, yout help They cannot abrogate 
their respor sibilities or delegate their authority Chey resent interference 
but will weleome your understanding, advice, cooperation and support 

Here are things that you can do 

encourage competent people to serve as members of your } yard of 
education These people should be interested in the education ol chil 
dren, not in political patronage, in furthering pet ideas or in aspiring to 
political jobs 

Encourage the appointment of the best available professional staff 
and see that ilaries are high enough to attract ind hold good people 

Help develop a climate in the community that encourages enthusiastic 
and effective professional work, unhampered by pressure groups, by 
vell-intentioned but overzealous individuals and by special pleaders 

Encourage the development of an up-to-date curriculum, and well 
manned competently administered guidance service 

Support a program for furnishing sound, up-to-date textbooks, En- 
courage the effective use of motion picture ide films and other visual 
and audio teaching aids, Get behind programs for improving, modern 
IZIng OF j iry expanding school equipment buildings 

Remember that chool authoritte have to furnish education to all 
the childrer Phe program must be balanced. Special emphasis cannot 

en to one phase of education at of other 

cost money \ is must be raised in the local 

it may con mn fund But, we must be 

prepared to spend more money for education if we are to have better edu- 
cation, or even if we are to hold o1 

Discuss these things with your school superintendent and with mem 

ool board will ibout how you can help 

for service on the br ducation is offered you 

Here our gren t contribution to 

impro nt of education your 


ot vour st e and of the nation 
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HEAT-DEPENDENT 
OPERATIONS 


Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 
TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


Also Available 
in Liquid and Pellet Form 
...Write Accessories Div. 
For Sample Tempil” Pellets 
. .. State Temperatures of 
Interest—Please! 


Tempil* 


CORPORATION 
132 WEST 22ND STREET Y 
NEW YORK 11, WN. ¥. 


How Tempilstiks” 


are used 


@ TEMPILSTIKS® are temperature-sen- 
sitive crayons of calibrated melting 

ints. There are some sixty-five dif- 
eee TEMPILSTIKS® in the range 
from 113°F to 2000°F, each indicat- 
ing a specified temperature, within a 
tolerance of plus or minus 1% of its 
rating. 

The appropriate TEMPILSTIK® is 
selected and, for most applications, 
the work-piece is marked with it be- 
fore heat is applied. On subsequent 
heating the crayon-like mark of the 
TEMPILSTIK® melts as soon as its tem- 
perature rating is reached 

The mark made by a TEMPILSTIK® 
may gradually change in color as heat- 
ing progresses. The change in color, or 
in color intensity, is never to be inter- 

reted as a temperature indication. 

he TEMPILSTIK® mark melts when its 
temperature rating is reached and only 
this change from the dry to the liquid 
condition is the significant tempera- 
ture signal. 

In some applications this simple 
method may not suffice because evapo- 
ration of the TEMPILSTIK® mark on 
prolonged heating, or its gradual ab- 
sorption by the surface at high tem- 
peratures, may leave too little residual 
substance for unambiguous observa- 
tion. In such cases stroking or touch- 
ing the work-piece with the TEMPIL- 
sTIK® at regular intervals during the 
heating process is recommended. The 
TEMPILSTIK® will leave a dry mark at 
temperatures below its rating and a 
liquid streak when its temperature rat- 
ing has been reached or exceeded. If 
the workpiece is not accessible for ap- 
plying a vemMPitstTiK® during the heat- 
ing process, then TEMPILAQ”, Or pos- 
sibly TeEMPIL® PELLETS, should be 
used instead. 

TEMPILSTIKS® will usually glide 
over unheated polished surfaces (like 
glass, polished stainless steel, etc.) 
without leaving an appreciable mark. 
Therefore, in applications that involve 
smooth or polished surfaces TEMPIL- 
sTiKs° should be used by touching or 
stroking the workpiece periodically 
during the heating process, as previ- 
ously described, because a liquid streak 
will be made on contact as soon as the 
specified temperature is reached. 

here it is necessary to mark a smooth 
work piece surface prior to heating, 
TEMPILAQ® should be used. 

A hot radiating surface will appear 
telatively dark under intense illumina- 


tion from an external source, and this 
fact can be utilized to improve recogni- 
tion of the temperature signal against 
a red-hot background. The use of 
TEMPIL® PELLETS Of TEMPILAQ® in- 
stead of TEMPILSTIKS® will further 
improve visibility under these condi- 
tions. 

On rapidly moving objects, like 
magnesium or aluminum sheet during 
spinning Operations, it is impossible to 
see whether the applied TEMPILSTIK®? 
leaves a dry or melted mark. However, 
with a little experience operators 
quickly learn to sense the smooth glid- 
ing of a TEMPILSTIK® over a surface 
which is hot enough to melt it on con- 
tact, as contrasted to the frictional 
drag on a cooler surface. If the top 
of the TEMPILSTIK® is brought in con- 
tact with the moving metal surface for 
a brief moment at a time, and with 
light pressure only, the heat contribu- 
tion of friction is trivial enough to be 
ignored 

The above described “sensing tech- 
nique’ may also be employed on hot 
radiating surfaces where the bright 
background makes it difficult to dis- 
tinguish whether or not the TEMPIL- 
sTiK® mark had melted. 

An appropriate series of TEMPIL- 
sTik° marks, applied to the work- 

iece or surface under investigation 

fore heating begins, will provide d 
record of the maximum temperature 
attained during a process or operation 
Subsequent examination will show 
that all TEMPILSTIK® marks up to a 
certain temperature rating had melted, 
while those of a higher rating had not 
The maximum attained temperature 
must consequently lie somewhere in 
the interval between the highest 
melted and the lowest unmelted TEM- 
PILSTIK® rating 

The temperature distribution and 
isothermal boundaries of surfaces such 
as furnace walls, melting ladles, ce- 
ment kilns, etc., can be established by 
using an appropriately chosen series 
of TEMPILSTIKS” to draw a pattern of 
lines (parallel, concentric, radial, etc. ) 
on the area under investigation. The 
heat conduction along a surface can 
be effectively studied by the progres- 
sive melting of suitably chosen TEM- 
PILSTIK® lines. Caution must be exer 
cised not to permit thé mark made 
with one TEMPILSTIK® rating to cross 
or overlap the mark of a dissimilar 
TEMPILSTIK®, as such a mixing of dif. 
ferent TEMPILSTIK® marks would de- 
stroy their accuracy. 

TEMPIL® products will give good 
results in induction heating and in 
ionized air, as well as in the presence 
of static electricity about electrical 
equipment, where electrical means of 
measuring temperatures often func- 
tion erratically. 
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Inert-gas metal-arc weld- 
ing of steel compressor 
case 


The compressor while welding is 
in progress is securely held by the 
upper clamp which hos moved 
into position The clamp ond 
welding head will move to an 
out-of-the-way position aulomati- 
cally after welding stops 


HIGH SPEED WELDING 
OF STEEL COMPRESSOR CASES 


Paper covers the successful 
application of tnert-gas 


melal-are welding to the 


production of an hermetic line 


of compressors for room air 
conditioners and refrigeration 


BY C. F. STEPHENSON 
AND R. A. STONE 


C. F. Stephenson and R.A. Stone 


‘awe 


Fepruary 1956 


Introduction 


Considerable effort h tended during the last 


techniques for the 
manufacture of compressor units for the refrigeration 
and air conditioning 

The York Corp. introd the hermetically sealed 

cooling circuit for room r conditioning mm 1948 \ 

nt striving to impro thie oduct at lowered 

to the custome retooling starting 
arly in 1954 and finishe g about ten months ago 


\ major cor we the method ol 


ealing’’ the compre i prop We had been 


brazing this unit id the Process 


more costly and not rea ited job. Karly in 
the planning st canvass Of all 
the latest fusion gding if id 
rating proce etion and 
rpose was not to 


proved” ba In, 


Presented MEE 1055 National Fa I 
October 17-21 select a welding method on « “tried 1 i 
Stephenson, Stone—Steel Compressor Cas 


but to project our thinking a year or two ahead and 
select a process which appeared to be of the future. 
Consideration was given to resistance welding, 
brazing, open-arc welding, submerged-are welding and 
inert-gas-shielded are welding. Of the five processes 
the one which seemed to have the most promise was 
inert-gas-shielded metal-arc welding using a consum- 


able electrode 


Selection of the Welding Process 


Table | illustrates the various features of the proc- 
esses under consideration. Starting with resistance 
welding, the very high cost of a machine to seam weld 
'/, in. material to '/-in. material was the major point 
for consideration, The size of the welding equipment 
would be very large; however, the initial cost and size 
is overshadowed by the expense involved in changing 
the design of the compressor casing to be adaptable to 
this process and the added cost of maintaining critical 
tolerances required of this type joint. Other objections 
are that the compressor would be larger, taking more 
room in the unit and if the compressor need be opened 
after welding, it would mean cutting away all of the 
flange in order to get beyond the weld, This would be 
wasteful as the casing parts would have to be scrapped 

The open are (bare wire welding) has definite 
limitations as far as weld quality is concerned. The 
inherent brittleness and attendant susceptibility to 
corrosion of the weld deposit are well known. Some 
thought was given to a lightly coated electrode which 
would produce better quality weld metal but here, we 
run into a cleaning problem which is diffieult and 
costly 

Submerged are also has the problem of slag removal, 
It is recognized that under proper conditions this could 
be «a minor consideration but we found that this 
removal operation could be a considerable factor in 
setting wage rates. The weld also has a tendency to 
stay hot for quite some time under the adhering slag 
blanket and it is quite difficult to remove the slag until 
the metal is somewhat below the red heat. This makes 
immediate handling almost impossible and promotes 
heat transfer to interior surfaces and the resulting scale 
formation. The use of granular flux was also considered 
objectionable not only because of the extra machinery 
involved, but also because of the “messy” shop con- 


ditions and the possibility of the particles getting into 


Table 1—A Comparison of the Desirable Features of the 
Processes Under Consideration for Welding Stee! Com- 
pressor Cases 


I nert- 

Sub- gas 

Resiat- Open merged Meta 

Process ance Brazing are are are 

Tooling — cost High Medium Low Low Low 

Materials —cost Low High Low Low Low 
Preparation——labor 

cost Low High Low Low Low 


Welding —labor cost Low Medium Low Low Low 
Finishing—labor cost Low Low Low Medium Low 
Quality of weld High Medium Poor High High 


Heat-affected zone Small Large Large Medium Smal! 
Leak probability ? Low High Low Low 
Repair difficulty Great Medium Little Little Little 
Objectionables None Some None Some Non 
Positive statements Ss 2-4 s 7-8 10 


the compressor proper and damaging the machinery 
unless the casing was redesigned. Brazing has been 
used at York since 1948. Table 2 illustrates the very 
high materials cost in comparison with the inert-ga 
metal-are process. A reduction of costs in this age ot! 
keen competition is quite significant 

The major cost reduction has been in materia! 
however, welding has eliminated several labor opera 
tions, such as fluxing by hand and placing eleven sma!! 
pieces of silver alloy wire on the joint to be brazed 
Welding also produces a better product, not only 
stronger, but the heat-affected zone being much 
narrower gave a cleaner interior and permitted the use 


ol a new type ol electrical terminal connection using a 


glass and metal bond, These small terminals ar 
resistance welded into the housing before welding the 
girth 

The selection of inert-gas metal-are welding over 
submerged are still depended on proved quality and 
cost \ projection of costs indicated that submerged 
are would be cheaper than a high priced inert ga 
However, this small difference (about $0.01 per com 
pressor case) was outweighed by the total absence ot 
granular flux. Also considered was the possibility that 
a cheaper shielding medium would be found in the nea 
future, Carbon dioxide may be the answer; however 
little data from production applications seem to be 


available at this time. 


Planning for Production 


\ grade of electrode wire known as “AG75"" was 


Induction Brazing 


Silver solder SO 317 
Flux O46 
Labor and Overhead 105 


Total 55S 


Table 2—lilustrating the Savings of Shielded Inert-Gas Metal-Arc Welding Over Silver Brazing for This Application 


Shielded {re Proce 
Wire 024 
Argon and oxygen O26 
Labor and overhead m5 
License fee nl 
Total SO 116 


Brazing const 55S 
Welding cost 116 
Savings per compressor 442 
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selected for Its low and because it had been cle 


cost 


signed specifically for use with the inert-gas-shielded 


metal-are welding process. The quality of deposited 


weld had 


manulacturer 


metal been given intensive study by the 


However, we had several welded com 


checked by 


impartial commercial laboratory 


pressors thoroughly our own and an 


(ur findings merely 


corroborate the published data on this material, i. 


that the ultimate tensile strength was over 70,000 psi 


and that the elongation was in the neighborhood of 22°, 
in 2 in 
The chemistry of the electrode wire and the com 


pressor cases is given in Table 3. The high manganese 
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Fig. | Geometry of various compressor cases illustrating 
the tolerances necessary for quality welding 
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Table 3—Chemistry of Three Stee! Cases Welded with 
A675 Wire and the Average Leak Percentage with Each 


We 
ping Stamping Stamping 
py j pplier supplier 
if B ( 
Average leaks 0 2! 2% 2% 
Size compressot Dripple Double Double 
Steel type Rimmed Willed Killed Rimmed 
Average Analysis 
Carbon 010 Of O07 0 OS 0 OS 
\langanes« 2; 0 0 35 0 3S 
Sileor 40 
Aluminum Prace 
Phosphorus oo ool 
Sulfur 002 0 027 O24 0 023 0 


18 a 


and 


and silicon of requirement for “killing” the 


promoting high stre neth. Low 


high 


puddle 


weld 


sulfur and phosphorus promote impact values 


and retard cracking 
the chemistry of the 


(An interesting comparison ot 


base metal from four suppliers of stampings shows that 
be detected between rimmed and 
the 


will climb to about 


little difference can 
killed 
neighborhood ol Leake 


material as long as the manganese 1s In 
10°7, when the manganese gets as low as 0.27 to 0.25%, 

In addition to the 
were required to 
At the or 
thought that ele 


try and strength, other 


the best 


details promot welding 


conditions itset of our expe rimental program 


it Was trode alignment would be so 


critical that our supplier of case would not be able to 
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Fig 2? Materials flow in the assembly area 
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Fig. 3 Materials flow in the cleaning area. This illustration also shows the testing, painting and dehydration area 
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6- STAGE SPRAY WASHER 


Fig. 4 Cleaning of the stamping is closely controlled. The cleaning sequence prior to welding is shown in this illustration 
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hold the required tolerance, Before limits were deter 
mined, a full scale investigation was made on how the 
elec trode could be indexed from the weld joint for each 
size and type of case 


While this is not too diffieult. a complicated ana 


more expensive weldi g fixture is necessarv with added 
cost and maintenance After productiot vork it WA 
found that a a il electrode alignment would ti 


keep the joint well within the “good weld tolerance 


Figure 1 illustrates the specifications passed along t 
the supplier of cases They consistently maintai 
these dimensions and the operator at the welding 
station very seldom has to adjust the electrode alig: 
ment 

The system of sizes has been designed so that the 


capacity of the compressor is increased by combinations 


ol housings and covers The pre ent production line 
can manufacture three COMpPressor Chey are 
single evlinder and hp: double cylinder */,4 and | 


hp; triple eylinder hp 


Production Facilities 

The conveyor system all the machined parts are 
conveyorized to a surge area adjace nt to the degreaset 
\s shown inh Fig. 2, mac hined part are degrea ed and 
fed to the two assembly lines by overhead conveyors 
The cover and housing are fed from the mezzanine 
where it is carried to the assembly line by the second 
overhead conveyor The compressor 1 completely 
assembled by passing over a floor conveyor to the last 
operation ol assembly, which is welding Here, afte 
welding, it is hung on the third overhead conveyor and 
carried to the mezzanine for processing Ce big 3 
After testing, bonderizing, painting and evacuation 
the compressor is carried to another building where it 
Is removed from the convevor and tored waiting 
assembly into a unit. The conveyor then returns to 
the welders with empty hooks 

Any foreign material which may be trapped within 
the compressor reduces the efficiency and shortens the 
life of the unit. Much attention is given the interior 
so a complete cleaning and conditioning system ha 
been installed to handle 180 assemblies per hour (Fig 
4). The housings and covers are hung on an overhead 
conveyor (Fig. 5) which moves at a constant speed rate 
through a series of spray baths. The cleaning sequence 


is as follows: alkaline cleaner, hot water rinse: in 


hibited phosphoric acid cleaner cold vater 
recirculated cold water rinse, rust inhibiting rinse, and 
a drying period 

There are many dimensional hee ing and Inspec tion 
stations during the assembly of the unit. Immediately 
before the cover is put on the assembly, a capacity and 
power consumption test is performed. Temporary 
electrical and pumping connections are made and the 
It is required to pump dry 


After the cover } 


unit is operated for 30 se 
air at 70° F against a 150-lb head 
placed on the unit, it is tested for noise level The 
compressor is run for 30 see in a soundproof booth 
This is the last inspection prior to welding 
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Fig. 5 Compressor housing and cover entering an auto- 
matic spray washer. The line at reader's right shows the 
cleaned units on their way to the assembly area 


Fig. 6 The compressor is delivered to the welding stations 
on a gravity conveyor. The operator pushes the units 
through the small curtained opening into the booth. The 
welding controls have been mounted so that they can be 
readily checked by the supervisor 


The small cases are set on cast aluminum disks and 
easily pushed along a roller conveyor to the welding 
station They are moved into the welding booth on a 
small transfer table thro wha curtained opening (Fig 


Che compressor is lifted and placed into a special head 


stock which inde off the small mounting boss, 


located on the side of the housit y \fter the case in set 
firmly into the head stock (lig. 7), the operator merely 
pushes one button —-an arm ings into position and 
firmiv ¢ lamp the two halves together and the welding 


head moves into position at d starts the welding evele 


Sleel OM PT (‘ase 117 


A, 
3 
: age | 


Fig. 7 The compressor is lifted from the aluminum con- 
veying disk and placed into the head stock. Positive 
alignment is obtained by locating off the small mounting 
boss. The welding conditions for the type compressor 
being welded is ready for quick reference by the operator 
just beneath the starting button and emergency stop switch 


see lead photo). After the cycle is complete, the weld- 
ing head and clamping arm return to an out-of-the-way 
position. The operator, by means of a foot switch, 
operates an air cylinder which pushes the completed 
compressor case from the head stock. He then hangs 
it on the overhead conveyor system (Fig. 8 The 
completed weld is smooth—free from any slag or scale 
(Fig. 9). 
Welding Conditions 
The welding conditions which have been determined 
over a period of nearly one year are illustrated in Fig 
10. It should be pointed out that they are unde: 
constant revision as data accumulates over production 
periods of two or three weeks. Our investigation has 
taken us through a current range of 350 to 550 amp 
adjusting the electrode approach angle accordingly for 
each setting being studied. It may be stated that quite 
a few variables have a direct, interrelated effect on the 
final weld. Some of these are: shielding gas flows and 
oxygen percentages, current, angle of electrode 
approach, wire diameter, type of steel used in com 
pressor case and the cleaning procedure. [t is not the 
purpose of this paper to dwell exhaustively on how we 
arrived at these data except to mention that our entire 
program is aimed at producing the best possible product 
at the lowest cost. We have concluded that all joining 
processes involved in our hermetically sealed units must 
produce the least possible number of leaks. We have 
welded at surface speeds of 80ipm with good appearance 


Fig. 8 The back of the welding booth showing the conveyor which will take the units to the test station. An air-operated 
lift has been installed at the end of the line to facilitate loading of the heavier compressors 


4 


however, the number of leaks rises to a point where the 
quality of the product may be seriousls lessened, This 
is based on the fact that our testi ru procedure may THLISS 
leakers as the probability percentages increase 

Some work has been done with specially coated wire 
using straight polarity and with wires containing higher 
percentages of alloying elements than A675. Each had 
an optimum working range; however, each was dis- 
carded for one reason or anothet Some of these trials 
lasted for one or two weel in order to determine weld 


quality and costs under the most favorable conditions 


One very interesting phenomenon hot immediately 


WELOING INFORMATION 


WIRE DIAMETER 1/16 
ARGON FLOW 42 CFH 
ARC VOLTAGE 27 
LN AMPERES 375 
SURFACE SPEED 50 1PM 
Fig. 9 The weld is smooth, free from defects and will Fig. 10 Welding conditions that have been established 
accept paint without special cleaning over a period of one year 


Fig. 1] First test station where the compressors are coupled to a pumping system that pulsates between 100 and 350 psi : 
internal pressure. The operator is shown attaching the pump to the process fitting on the unit ; 
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260 PSIG 


350 PSIG 


*50 PSIG 


100 PSIG 


260 PSIG 


° 


PRESSURIZING STATION 


Time CYCLE 38.6 MINUTES 


ro reat tane 
at rere 


Fig. 12 The internal pressure is pulsated five times while 
going through the pressurizing station. Pressure is main- 
tained by the process fitting at 250 psig when leaving the 
station 


Fig. 13  Submerging tank in which each compressor is 
kept for 3 minutes while pressurized at 250 psi. Note 
that the third case from the bottom of the picture is leaking 
from a brazed joint. Weld leakers usually show as a very 
fine stream of air bubbles instead of such turbulence pic- 
tured here 


Fig. 14 The leak diagram illustrates the possible points 
of failure and lists them in descending frequency 
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clear is the fact that a */s in. diameter wire, under the 
best operating conditions, will produce about 100°; 
more leakers than a '/ in. diameter wire. It has been 
suggested that the higher current density on the smaller 
electrode gives less turbulence, more arc stiffness, possi 
bly less penetration and less chance for porosity to form 
The weld bead is smaller with '/i in. diameter wire and 
of better shape. This also means that the temperature 
gradients are steeper and that there is less disturbance 
and less melting of base material. 

After welding, the compressors are conveyed to the 
testing station. Each compressor has been equipped 
with a small process fitting to hold internal pressure 
The operator of the station fastens a quick acting 
connecting link to a pumping station (Pig. 11) and a 
the case travels in a semicircular path, an internal 


pressure of dry air is pulsated, as shown in Fig. 12 


Pressure Testing 

Kach compressor is then submerged in a leak test 
tank for approximately 3 min while pressurized with 
250 psi of dry air (Fig. 13). The entire tank is lighted 
through portholes, The interior is painted white and is 
charged with city water and rust inhibitors. The charge 
is changed after each 8-hr operation 

All leaks are identified for type and position by a 
lettering system. The test tank is under constant 
observation by an operator who marks the leaking 
compressor and removes it from the line conveyor to 
the repair conveyor. Figure 14 gives a good picture of 
the numbering code and our present relative leak 
lrequency, 

The process connections and terminals are masked 
and the surface is prepared for dip painting by alkaline 
cleaning and bonderizing. The paint is fixed in a baking 
oven which is vented to the roof. At the outset of our 
testing program we are concerned with a light film of 
“dust” which was deposited on the steel surface ad- 
jacent to the weld area. The dust was proved to be 
extremely fine particles of iron and iron oxide which are 
projected to the work, falling outside the protective 
covering of the inert gas. Several studies were made to 
determine its effect on paint adherence. It was re- 
ported that after testing under extremely humid 
conditions the paint held to the “dusty” areas better 
than the rest of the compressor surface. 


Dehydration 

Removal of any moisture from the motor windings 
and compressor parts is accomplished by the application 
of heat and extremely low pressure. A completely 
automatic dehydration oven was designed specially for 
this effect. The cases are moved into the oven on an 
overhead conveyor, A small electric motor powered 
pump follows at the same speed providing a means of 
evacuation, The entire process requires about 6!» hr 
and is accomplished in the following stages 

The first stage exhausts the compressor for about 10 
min while at 80° F 

The second stage heats the entire compressor for 
2 hr at 200° F. The compressor emerges at 250° I 
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Fig. 15 The compressors are mounted on rubber isolators and are given a pressure test using a 15% freon-air mixture 


The third stage exhausts the compressor for 20 min 
while at 250° | 

The fourth stage is another heat evele of 
290° | 

The fifth stage consists of a simultaneous heat and 
exhaust evele at 290° F toa final total pre ure of about 
75 micron This pressure is a good indication of 
moisture content and is used for quality control 

The compressor While still under vacuum is thet 
filled to about 5 psi of minus 40° F dewpoint nitroger 
A data and identification plate is attached to the 
compressor at this point, and the compressor is thet 


sent to storage 


Final Assembly 


The unit may be in storage for quite a few months be 


fore being assembled in a room air conditioner chassi 
and the refrigerant circuit made up by silver brazing 
(Fig. 15 After the refrigerant circuit is assembled jt j 
checked for leaks by pressurizing to approximately 315 
psig and by checking with the leak detector After 
the interior has been filled with a freon-air mixture 
a G-E type probing unit is passed over the unit con 


the 


centrating on the joint An audio alarm wi 
operator vhen small concentration ot treor detected 
The econd Inspection 1s done at the he ium tower 
Here, the refrigerant circuit is exhausted to a pressure 
less than 100 microns and sealed The unit is then 
placed on an elevator and raised inside the 
the atomosphere of about 10°) helium YW, al 
After the circuit has beer 


mixture for 14 min ubjected 


to this atmosphe re, the inside volume ampled 
analyzed on & mass spectrometer for the presence of 
helium. If helium is present, there is a leak in the 
circuit and it is recycled to the repair station. The 
mass spectrometer ha minimum 
detecting any leak greater than 1 oz in 15) 

Final inspection of a unit is accompli 


en losed room using treon and air with 
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Fig. 16 A completed room air conditioner 


detector. Here, agair e use & minimum sensitivity 


of lozin lyr. Kach weld mu A of 5 


check However, the rea ndication is that 
been able to find i the water test 
tank in the hermetic shop ie first t}. Our per 
formance on the seam in the unit tests has 
been such that we no liminating these 
tests on the compre ) al lotal station time 
it tests 


eking of joints 
The work covered by i i rout ve the pro 
tion of our mall nerm 1 compressors 
Several months ago the process became 
apparent and we immediately ma lans to expand 
ieation Our hermetic com 
Qur plans were 
thi operation hermet hop This 1s 
the best assurance onfidence in the 
continued performan ement of this 
te hnique The comp mbied room air con 


shown ith J i 
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Fig. | Fixed platform and floating tender 


OFFSHORE DRILLING BARGES 


The development of offshore oil wells has resulted in the 


construction of a number of unusual lypes of 


structures for drilling purposes 


BY ROBERT H. MACY 


Background 


The first successful oi! well in the Gulf of Mexico was 
discovered and produced by the Pure Oil Co. in 1938. 
This ordinarily would have led to the rapid develop- 
ment of oil production in the Gulf, but World War II 
brought any expansion practically to a halt 

After the war in 1047, Kerr-MeGee made an im 
portant discovery which immediately became a major 
producing well and was actually the first real offshore 
well, it being the first one that was located entirely out 


of sight of land. During the next few years perhaps two 
dozen other successful wells were produced in the Gulf 
of Mexico, but eventually the program bogged down 
during the so-called Tidelands litigation and the subse- 


quent adverse decision of the Supreme Court 


i Recently the Supreme Court made a partial clarifica 
igi tion in defining the geographical boundaries of the 
. states, which although not completely sol ng the prob- 
lem has permitted offshore drilling to proceed at a rapid 

rate 
For the time being it is likely that drilling in deep 
water will be confined to what is known as the Contin- 
ental Shelf of the Gulf of Mexico, which is the area be 


Robert H. Macy Teehnical Assistant to the President, The Ingalls Shi; 
building Corp., Pascagoula, Mine 


Preeented at AWS 1055 Na 


ihe 


| Fall Meeting held in Philadelphia, Pa., 


Vacy-—Offshore Drilling Barges 


tween the coastline and the 600-ft depth line. Actually 
the present state of development of equipment for drill 
ing so far has made it possible to drill in not over 100 ft 
ol water 

The Continental Shelf area along the Louisiana and 
Texas coasts amounts to some 25,000,000 acres and the 
width of the Shelf varies from a few miles to about 150 
miles, Just beyond the Continental Shelf the water 
depth increases very abruptly The fact that so much 
oil has been produced on shore along the Gulf of Mexico 
made it obvious that the same oil must also exist out in 
the water and this has been amply demonstrated by the 
success so far in drilling wells offshore. Actually the 
exploration for oil by seismographic methods is much 
simpler conducted from boats in the water than it is 
from land equipment, especially in marshy or heavily 
wooded areas Due to this the percentage ol succe “shu 
wells out of the total number drilled has been very high 
offshore, running around 40% 

ven so, only a relatively small area of the Continen 
tal Shelf has been explored and geologists predict that 
there may be as many as 300 oil bearing structures in 
this area. In order to drill these, there will probably be 
from 50 to 100 drilling rigs working in a very short time 
Since it takes about seven wells to properly test each 
structure, this means a huge sum of money will shortly 


be spent in exploratory drilling alone in the Gulf of 
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Mexico. Following this exploratory drilling, it has been 


forecast that at least 7500 wells will be drilled on the 


Continental Shelf. Only a small fraction of the equip 
ment required for such a program 18 in existence today 

The major development in offshore drilling has been 
in the Gulf of Mexico, although there are a number of 
fairly deep water wells in Lake Mara aibo as well as 
the Persian Gulf, and in spite of the extremely rapid 
rate of drop of the bottom of the sea off the California 
coast, equipment is now being developed that will per 
mit working in the great depths ot water prevailing in 


that area 
Types of Drilling Equipment 


This tremendous development has resulted in the con 


Fig. 2. Submersible drilling barge—sliding pontoon type 


struction of a number of 
drilling purpose The 
methods of drilling i 

on piles driven through 
tubing. One of these 
depth of of 97 ft 
ipported 


ery poor 


The largest of these fixed platiorms are complete self- 
contained units, containing all of the drilling machinery, 
piping, mud and other supplies and even the living 
accommodations for the personnel. These platforms 
cost from $1,000,000 to $2,000,000 each 

In order to reduce the unsalvageable loss associated 
with the self-contained fixed platform, a number of com- 
panies are using smaller platforms of the same type but 
large enough to contain only the derrick and the drilling 
machinery, with the supplies and personnel on board a 
floating tender moored adjacent to the plattorm, as 1s 
illustrated by Fig. | 
converted Navy vessels, but in recent years some new 


Originally these tenders were 
tenders have been built ome sell propelled and others 
not. The tender is, of course, completely portable and 
a major portion of the platform can also be moved in the 
event of a dry hole 

Mobile drilling units are entirely portable and about 
a dozen basic types ol these are under construction or in 
use at the present time Che origin il was Kerr Me e's 
Rig 40, which was similar to a conventional shallow 
vater drilling barge vhich imply ubmerged on the 
bottom until the main deck of the hull was almost 
awash, the difference being that the main drilling plat- 
form was raised above the deck of the barge on columns 
to keep it a safe distance above the surface of the sea 
This presented i problem in stability, because if the 
hull were submerged below the water line, there would 
be no water plane area left to provide stability without 
the addition of some pontoot ilongside ‘These pon- 
toons can be so arranged that they ide to the bottom 
once the barge is in place, or they may be hinged, and 


once the barge has reached Hottom walboy ed to lay flut 


ome additional means 


on the ocean bottom and pro de 


of bottom Support a vell as to pre ct the main hull 
from scouring of the soil d » underwater currents or 
form action Phi represented by 


Kerr-MeGee’s Rig 40 and more cent 


of Rig 44 and is 
considered to be economiu iter depths of 
40 to 45 ft igure ‘ ol the most recent 


rigs of this type 


New Types of Rigs 


An example of the type of drilling 


barge is the“ Mr. Char! the Ocean Drilling 


nd Exploration Co is | 0 in Fig. 3, and has 
ontoor at one end \ operatior thi barge is 
put do vith the pon 
end 


reached the 


too remaining at 
has reached bottom. Aft point 
pontoons are flooded and that end lowered, Onee the 
hull i 1 the bottom, the pontoo re allowed to hinge 


ther ollering 


rain have 
unset the bot 
Ipport ol the 


ad able 
y the drilling 
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s than 450 ft long, due to the out and lay flat on the bottom to preven i _ : 
coast, which h i! extreme. oud hea (yy ome more recent desigi nvarn 
The d intuge tt pe tiorm pro ided to lores nese po 
lack ol pol | / ol the tire tom and therely cor ‘ » tT 
be mo ed | 1 costiv operation and there der ot it trueture 
must be in place abandorne (ost »to7t rm ond depth if) 
much as or d to make a modi maki 
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platform excessively high above the barge hull, with re- 
sultant problems in stability. This scheme consists 
of a jacking mechanism, which permits the main drill- 
ing platform to be carried reasonably close to the hull 
during the period of submergence, and once the main 
hull is on the bottom, the drilling platform can be 
jacked up some 30 ft or more to provide a safe clearance 
between the platform to protect it from wave action 
during storms. The economical limit of this type of 
barge is somewhere around 60 to 65 ft 

For operating in water depths of over 65 ft, it is 
One of the 
largest units so far built and which can operate in 100 
ft of water is the Offshore Co. Barge No. 4, shown in 


necessary to use another type of barge 


This is a self-elevating hull type and has four- 
At the 
bottom of each caisson is a cylindrical tank, 18 ft high 


big. 4 
teen caissons 200 ft long and 6 ft in diameter 


and 16 ft in diameter, which are used to limit the 
amount of penetration into the bottom. In operating 
this barge the caissons are lowered to the ocean floor and 
a group of jacks on each caisson then forces the caissons 
into the bottom until the resistance becomes sufficient 
to lift the hull out of the water to the desired height. 
The hull of the barge, which is also the drilling platform, 
is 200 ft long and 117 ft wide, although the helicopter 
platform on one end makes the over-all length 271 ft 
For many years oi! well drilling has been conducted 
by shallow water barges, operating in marshes and in- 
land bayous in depths of water of 6 to 12 ft. An 
interesting conversion is being performed on one of 
these to make it suitable for offshore service. This is 
Kerr-MeGee Oil Industries, Inc., Rig No. 45, which is 
being rebuilt at the plant of the Ingalls Shipbuilding 
Corp. in Pascagoula, Miss., by providing a completely 
new hull, columns, bracing, pontoons and drilling plat- 


form. The machinery on some of the mud tanks, as 


Fig. 3. Submersible drilling barge—hinged pontoon type 


well as the derrick, are being taken off the old one and 
installed on the new. Figure 5 shows how this rig was 
originally built and how it will appear after conversion 
to an offshore drilling barge. This method offers great 
possibilities to the owners of shallow water barges who 
may desire to have them converted for drilling in deep 
water 

Rk. G. LeTourneau, Ine., is building one of the most 
unusual drilling platforms which has a triangular plan 
and three truss type columns. These are operated in 
the same manner as the air and hydraulic jack device, 
except that electric motors and reduction gears are used 
which drive racks and pinions on each vertical member 
There are 63 motors for this purpose. This unit is 
not yet in service. : 

Figure 6 shows one of the latest types of submersible 
drilling barges which can operate in water up to 100 ft 
and could no doubt be designed to work in even deeper 
water, if desired. It consists of an upper and lower 
hull, one of which nests into the other, and the barge is 
towed with the hulls in the nested position. On reach 
ing location the lower hull, to which the caissions are 
attached, is first lowered to the bottom, thus providing 
Then the 


main hull is elevated, climbing up on the caissons until 


positive stability and means of support 
the desired clearance above the water line is reached 
Drilling barges require power for raising, and up until 
recently, it has been necessary to provide substantial 
electric generating capacity to operate pumps for this 
purpose. The development of the Diesel electric rig, 
which is likely to replace the old mechanical drive, 
provides a source of power for this purpose, which will 
be taken advantage of on most future designs. The 
availability of generating capacity for operating the 
drilling rig which does not operate during raising and 
lowering, can be utilized to operate ballast pumps, hy- 


Fig. 4 Elevating deck type drilling barge 
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LEFT—KERMAC RIG NO. 
15 AS iT LOOKS NOW, 
SUITED FOR DRILLING IN 
INLAND WATERS 


DITION OF STEEL COL } , 
UMNS AND A NEW HULL ‘ 
RIG NO. 35 WILL BE A 
READY FOR WORK OFF : 
SHORE 
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Fig. 5 Conversion of shallow water drilling barge to offshore submersible drilling barge 
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FRIEDE & GOLOMAN 
LE OFFSHORE OR NG BARGE 
FOR 20 10 100 OF WATER 


LeTOURNEAU ELEVATED BARGE 
(UP TO 100° OF WATER) 


Fig. 6 Friede and Goldman and LeTourneau types of drilling barges 


draulic lifting pumps or electric motor gear elevating vaters which are close « 


mechanisms Design Considerations 


The design of any of the 


So far no dey ice has been constructed and tested for 


ng str ure 
operating in water of a depth greater than 100 ft, but ing auerures 


Im engineering ind lar there 
such devices are almost certain to ippear in the next . ‘ ’ 


has not vet been ipre rriativ 
few vears, not only for drilling in the Gulf of Mexico ar ieeniat een found a precise mathematical means of 
: doing 80 Caleulatior to allo for a ind 


on the Continental Shelf, but also for use in the deep elocity of 


Fesrvary 1956 Vacy- Offshore Drilling Barges 125 


pal 
pity 
| 
: || | /\ 

| 


Fig. 7 Handling 58-ton upper platform assembly 


hurricane force are well known in civil engineering prac- 
tice, as are the usual methods of structural design to 
allow for the weights of equipment carried on the plat- 
form. tlow to allow for the effect of storm waves, 


however, is another matter. Oil companies have 


spent hundreds of thousands of dollars on research in 


order to determine the forces developed by waves of 
varying proportions, and while considerable useful 
data exists at the present time, it must be applied with 
considerable caution and with a generous factor of safety 

While hurricanes present the worst conditions to be 
expected and must be allowed for, line squalls having 
winds of nearly hurricane force are in some respects 
more troublesome. Hurricanes can usually be fore- 
cast 24 to 72 br ahead, while radar will give but a few 
hours notice at best of impending squalls. 

Most offshore drilling structures are designed to have 
a clearance above still water of 30 to 40 ft, although a 
few designs allow as much as 50 ft. Generally, in 
deeper water a higher wave may be expected and more 
clearance is required 

The coast of Texas in most areas has a bottom con- 
sisting of hard sand, which offers a good support for 
submersible barge hulls and good resistance to piling 
The coast of Louisiana, however, is mostly soft mud 
and silt and particularly at the mouth of the Mis- 


Fig. 8 Positioners and automatic welding equipment for column fabrication 
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sissipp! River, the bottom is hardly more viscous than 
water and has a very limited load bearing value, not 
over 400 |b per sq it In such soil it has been found 
that the hulls of submersible barges sink into the bottom 
somewhere between 5 and 8 ft, while rigid pile stru 
tures have utilized in some cases piles as long as bol) 
ft, of which all but 60 ft are down in the mud 

Nearly all offshore drilling barges « Mmploy columt 
one form or another to support the drilling platform 
In submersible barges these columns rest on the sul 
merged hull and great attention has to be paid to dis 
tributing the forces from these columns through the 
hull structure in such a way that a uniform bottom load 
results This is not only to prevent o er resses in the 
structure but to eliminate uneven settling in the mud 

There is always a POSSIDEHITS that a submerged barge 
will stick in the mud when the time comes to raise it 
and if the tanks are pumped out for th purpose the 
resulting hydrostatic pressure on the hul considerable 
and in some cases especially in deep wate ult 
very heavy structure. This is one of the reasons 
submersible type hulls are usually considered 
limited to maximum water depths of somewhere around 
ft To help reduce ticking to the bottom 
break lines are employed which supply st 
ting wate! which are of some assistance in breal ing the 
hull loose 

Stability is one of the most important problems of d 
sign Stabilitv afloat before reaching location may 
a serious problem if the barge is completely loaded wi 
mud, cement, pipe, equipment, supplies and with the 
derrick erected This problem IS aggra' ated in the el 
vating hull type, where during transportation the large 
diameter caissons extend 100 ft or more in the ai 
above the hull 

Stability during the period of sinking and raising 
especially critical at the point where the main hull 
just under the surface of the water, during which time 
it no longe! contributes to the stability of the unit and 
total reliance is placed on the pontoon At this point 
if the barge were to capsize, it would 
When the hull is close to the bottom. however, due to 
the great idths that are commonly en p oved, a condi 
tion of instability would not be too set 
small angle of inclination would result 
barge touching the bottom, restoring 
least to a partial degree 

Onee on the bottom, there is cor 
from scouring due to the effect of under 
and storm waves. This results in the | 
soil on one side or one et d of the barge 
on the opposite side Kventually. thy 
even settlement of the hull and POSSIDL 
culties due to the loads imposed on the 
has lost its bottom support Iexperime 
performed to adopt pecial hap eh 
eurves to reduce seourmeg In other « 
and surplus Navy hu have been 
forming a crescent aroul d the submerg 


as underw er break 


Welding 
All portion 


struction, not 


ery heavy COlL- 
but the upper 
platform as Wel | yards vhich have adequate 


crane capacities make ptionally large 


Fig. 9 View of columns, bracing and hydraulic rams, 
looking up from below 


izes on the ground i i r erected in place 
Figure 7 shows a 0 itform assembly for a 
drilling barge whic rey rt of three similar lifte 

The construction of tl i if ling barges pre- 
ents few problem than the special 


care that has to be he column loads 


as mentioned heretofo \ I to the high hydro 
static heads encounte ire is required in 
velding and thoroug is of the 
itest importance 
Viost of the round the con 
truction olun } | found that the 
embly of columns tn si tis makes it possible 


to keep them straight empt to form long 


ength The hort i! th eivhborhood of 


to ft long re ro colus having diam- 
the column 
npleted first and 


of-round toler 


Keach of tl mopleted ort then put to 
gether and au re in Fig. & and 


departure fro of in. is main 
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ance of around to 


tained on lengths of around 40 ft 

Keach column is erected on the hull as a free standing 
column and a skip welding sequence is used all around 
by means of which the columns can be regulated and 
maintained plumb. The intersections of diagonal mem- 
bers present some problems and require either interna! 
rings or gussets of minimum proportions. Care must 
be taken to balance the welding on such intersections to 
minimize distortion. The final column and bracing as- 
semblies are fairly complicated, as shown by Fig. 9. 

The vertical guide rails on which the pontoon attach- 
ments slide extend the entire height of the columns and 
beyond, and are required to transmit very large reac- 
They are fabricated of 


tions from the pontoon rams 
1*/-in. plate, and must be maintained straight within 


'/,in. in a length of 61 ft 6 in., requiring the utmost care 
in welding sequence 

Figure 10 shows a drilling barge structurally complete 
and ready for launching 


Conclusion 
At the present stage of development of offshore drill- 
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ing, no one can say what is the right equipment for a 
particular location or water depth. There has been 
insufficient experience in operating the different types 
of rigs and not enough cost data to determine which is 
the safest and most economical. Furthermore, there 
has been but very little exposure of these rigs to severe 
hurricanes and until more data are secured on the ef- 
fect of wind and wave combined, designers wil! be un 
certain as to whether they have allowed too large or too 
small a factor of safety in design. New designs are 
being developed daily and it may be many years before 
the ultimate equipment is developed. 
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Pressure piping being welded 
with chrome-moly electrodes 


WELDING OF 


HIGH-TEMPERATURE HIGH-PRESSURE PIPING 
WITH CHROME-MOLY ELECTRODES 


Chrome-moly Eh-X X15 low-carbon, low-hydrogen electrodes 


have been developed to produce satisfactory welds 


on ferrilic chromium-molybdenum steels 


BY LLOYD C. NESBITT 


Chrome-moly Type E-X X15 low hydrogen electrode 

with carbon content held at 0.050, max and with a 
straight lime coating, were developed because none of 
the previous formulations recommended for welding 
the ferritic chromium-molybdenum steels has produced 
a weld deposit having all of the characteristi r 
quired for completely satisfactory welds on these base 
metals. 


the coating 


It is the purpose of this paper to discuss y 
Lioyd C. Nesbitt ie Field Engineer, Metal & The t 
N.Y 


Presented at AWS National Fall Meeting in Philadel 
1955 


Fesruary 1956 


characteristics of the E-XX15 electrode to deseribe 
their mechanical propertic an metallurgical ad- 
vantage to explain the beneficial effects resulting 
from low carbon and from exclusion of undesirable 
gases and entrapped slag from the weld deposit and to 
outline welding procedures recommended when using 
them 

In order to properly evaiuate electrodes, 
however, it is necessary to have a ba 


We shall, therefore, first briefly revi 


and deseibe the charac- 


lor comparison 
y the history of 
welding chrome-moly stee! 


teristics of various type of electrode previously 
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Fig. | Low as-welded ductility of weld metal made with 


silicon-killed core wire; 


50% reduction of area 


8~15% elongation in 2 in., 30- 


available for this work. 


Other Type of Chrome-Moly Electrodes 

The chrome-moly steels were developed for use in 
steam boiler and steam piping applications at tem- 
peratures from 900 to 1200° F. They have also been 
widely used in process piping in the oil, chemical and 
other related industries where corrosion resistance and 
elevated temperature properties are important factors 

Welding these steels has presented some difficulty 
due to brittleness and low ductility caused by thei 
tendency to air harden while cooling. In order to 
compensate for low ductility of weld deposits made 
with conventional electrodes, it has been necessary to 
employ high preheat temperatures and to maintain 
them until the weld has been postheat treated. 


Silicon-Killed Core Wire Electrodes 


The early chrome-moly electrodes employed con 
ventional coatings on silicon-killed chromium steel 
core wire, These electrodes usually deposited weld 
metal containing large amounts of occluded hydrogen 
and in excess of 0.08°7, carbon. The absorbed gases 
combined with the high carbon content naturally 
produced brittle weld deposits; in order to avoid 
cracking it was necessary to maintain a high preheat 


Fig. 2. Microfilms present in 2'/, chromium weld metal which was deposited using electrodes containing a silicon-killed 
chrome-moly core wire 


Neslitt—— High-Temperature Piping THe JourRNAL 


a a 

- 
te 

pe 

* 
130 


T 
MATE STRENGTH - 
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135,000 


125,000 AW-AS WELDED 
SR-1350 F | HR, FC 


115,000 
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105,000 
ULTIMATE STRENG SR 


ELONGATION,% IN 2° 


4 


ELONGATION - 5.R. 


% ELONGATION - AW 


04 08 i2 16 


POUNDS PER SQUARE 


ULTIMATE STRENGTH & YIELD POINT 


Fig. 3 The effect of carbon content on room temperature mechanical properties of 2'/, chromium weld metal 


during welding and to postheat treat immediately to composition the large amount of cellulose in the 
restore ductility to the weld deposit coating rest in a weld deposit high in hydrogen. 

The low as-welded ductility (8 to 15°7)) of low lhe carbon content of E-X X10 weld metal is frequently 
hydrogen chrome-moly coated electrode weld deposits as high as 0.08%), or more, which is also disadvantageous 
made with silicon-killed core wire is shown in Fig. | Phese electrodes, neverthele have been widely used; 

Another cause of weld metal cracking was inte: their small slag volume, which may easily be removed 
granular filming resulting from massive silicate in from the weld, gives them good weldability in all 
clusions in the. silicon-killed core wire bigure positions 


shows this silicate filming E-X X11 is a cellulose-coated chrome-moly electrode 
direct) current ilternating irrent Cher general 


25Cr — 20Ni Electrodes for all-position welding with either reverse polarity 
The 25Cr ~ 20Ni electrodes have also been used by characteristics a ry si ‘il o those of E-XX10 
some fabricators for welding chrome-moly steel rn electrode 
cause of the good as-welded ductility of thi eld F-XX13 is a tania-coated chrome-moly electrode 
metal. The normally good corrosion resistance of the for welding in all positior th verse polarity 
25Cr~ 20Ni_ weld deposit, however, is impaired in d-c or a-c current ir high titania content gives 
many oil industry applications where welds are them excellent weldability and the eld beads have a 
posed to sulfur-bearing media, 25Cr~ 20N1 pleasing appearance thie eld deposit, however, 1s 


deposits, like other fully austenitic weld metal high in occluded hydrogen and in carbon, The de 


» ble li > endene i 
susceptible to microfissuring and exhibit a tendency posits are usceptible to ag entrapment along the 
cracking due to difference in’ the eficien I edge of the bead, due to a larg olume of lag produced 
pansion of the weld me tal and the chrome-moly base by the E-X X13 « oating hy id is convex in shape, 


metal and the Iscou ig tem to y to the edge of the 
Cellulose-Coated Chrome-Moly Electrodes bead and does not flow a fore freezing, causing 


lag entrapment 
(Coating formulations of other chrome-moly 


While E-XX10, a types offer 


trodes available commercially today ire e¢| 
i 


xeellent weldabilits thew and carbon con 


under specifications of the AMERICAN WELDING So 
tents produce deposit ductilitv un the as 
CIRTY and the American Society for Testing Materia 


as E-XX10, E-XX11, E-XX13 and E-XX16 


inherent advantages and disadvantage ol 


welded tute Hydroges ibrittlement is also be 
heved to be a principal factor inderbead cracking in 


- the weld area of the base metal 
different coatings will be discussed 
F-X X10 is a cellulose-coated chrome-moly ele« Lime-Titania Coated Electrodes 


for d-c reverse polarity welding in all positioi E-X X16 is a lime-titania coated chrome-moly elec- 
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Stress Relieved 
et 1 he. 
Purnace Cool 


Ultimate 
106,79 
pe 


73,000 Yiel4 Point 91,90 
pet 


Elongstion 23.0 
in 2° 


69.7 Reduction *.7 66.9 
Area 


Fig. 4 Comparison of room temperature mechanical 
properties; E-XX15 2'/,A and commercial 2'/,Cr- 1Mo 
weld metals 


trode suitable for welding in all positions on either d-c 
reverse polarity or a-c. The lime-titania coating is 
superior to the cellulose coating since it contains no 
ingredients that produce hydrogen. The carbon con- 
tent of these electrodes is relatively high, however, and 
this, together with an oxidizing slag tends to impair the 
properties of the weld deposit 


Research Leading to E-XX15 Type 

Iextensive studies of the properties of conventional 
chrome-moly weld metals indicated that good as- 
welded ductility could be obtained in chrome-moly 
weld metals containing from 1 to 5°, chromium and 
to molybdenum, by reducing the carbon 
content below 0.050; bigure 3 shows the comparative 
as-welded ductility of two specimens of 2'/, chrome- 
moly weld metals containing 0.04 and 0.08°) carbon, 
respectively, The low carbon deposit showed 26°; 


elongation of the 


elongation, nearly four times the 7 
weld metal with the higher carbon content. 

These studies further established that by excluding 
absorbed gases such as hydrogen, while keeping the 
carbon content at a low level, it is possible to minimize 
the low ductility and resultant brittleness. It was 
found that use of a special low carbon rimmed steel 
core wire and a straight lime coating produced a sound, 
clean weld metal, free from hydrogen gas and highly 
ductile 

From a metallurgical point of view, the selection of 
the lime coating follows the sume principles that apply 
to good steelmaking. Some of our finest steels are 
produced in the basic electric are furnace, using a basic 
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In the 
same way, the basic slag of the lime coating helps to 


slag to purify and protect the molten steel. 


exclude impurities and gaseous contaminants from the 
weld metal deposit. 
Preliminary Testing Period 

Having established that low-hydrogen lime coatings 
on 4 low-carbon steel core wire produced cleaner, more 
ductile, gas-free welds, chrome-moly electrodes con- 


“, chromium and '/, or 1% molyb- 


taining from 1 to 5 
denum were formulated and shop-tested in the 
fabrication and assembly of high pressure steam equip- 
ment for five years with excellent results. These weld 
metals produced as-welded ductility ranging from 20 to 
27°), elongation. 


in ductility obtained from low-hydrogen, low-carbon 


Figure 4 shows the improvement 


Type E-XX15 2'/, chromium weld metal compared 
with commercial 2'/, chromium weld metal. Ductility 
of this high order almost completely eliminates the 
danger of cracking under practically all conditions of 
preheat, postheat, interpass temperature or rate of 


cooling. 


Characteristics of Type E-XX15 Electrodes 

The E-XX15 chrome-moly electrode is an all- 
position electrode for use with d-c reverse polarity 
current. The basic slag resulting from the lime 
coating effectively removes impurities from the weld 
metal and contains no hydrogen producing compounds 
to adversely affect the properties of the deposit. 

K-X X15 electrodes are exceptionally suitable for use 
when welding free-machining, sulfur-bearing steels and 
heavy plate containing sulfide inclusions. Since the 
basic slag readily absorbs the sulfur, they overcome the 
usual danger of contamination from this source. The 
nature of the slag also aids in precise control of the 
chemical analysis of the weld deposit, particularly the 
important low carbon content. 

An important aid in avoiding entrapment of slag is 
the directional are characteristic of this electrode 
formulation. When welding along the sidewall of a 
groove, the are automatically directs itself toward the 
sidewall. The action washes the sidewall and prevents 
the entrapment of slag at that point 

Spatter losses are unusually low, due to the heavy 
coating and low moisture content of these electrodes. 
Their stable are action deposits a weld bead of fine 
ripple and pleasing appearance. 

Storage of E-XX15 Electrodes 

The lime-coated, low-hydrogen electrodes must be 
perfectly dry to deliver optimum results. Once their 
moistureproof containers have been opened, it is 
necessary to protect the electrodes at all times from 
moisture which can be absorbed from a humid atmos- 
phere. They should be stored at a temperature some- 
what above ambient, Storage in a cabinet heated by 
ordinary light bulbs is recommended. In exception- 
ally humid atmospheres the electrodes should be heated 
in a short section of clean tubing to approximately 
250° F for a few minutes before welding. There are 
commercially built ovens on the market that serve 
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Table 1—Chemical Analysis of Weld Deposits 


( ('y Vo P 


O05 max 0 30-0 80 0 75-1.00 1. 00-1.25 0 40-0 65 0 03 max 0 02 max 
E-XX152A 0 O85 max 0 40-0 SO 0 75-1.00 SO-2. 20 0 40-0 65 0.03 max 0 O02 max 
K~XX152'/,A ) 05 max 0 30-0 80 0 75-1.00 2. 00-2 50 0.00-1.10 0. 03 max 0 02 max 
max 0 30-0 80 0 75-1.00 00-6 00 0. 40-0 65 0.08 may 0 02 max 


Table 2—Mechanical Properties of E-XX15 Welds 


klectrodé Prope fie 1s-welded 1140° | 
ITA Pensile strength, psi 87,000 84,740 76.000 
Yield point pel 71.370 7 OOO 

Klongation, % 26 0 1.0 

Reduction of area, % i4 3 i 2 70.7 

E-XX152A Tensile strength, psi 107 ,750 1OL, 200 
Yield point, pei SOO 

Klongation, % 297 O () wo 

Reduction of area, % 65.3 4 6 71.9 

Charpy impact, ft-lb 17 0 63.5 

Pensile strength, psi 102,000 101, 700 81,500 
Yield point, psi 84,500 81,560 64,500 

Elongation, % 24 0 21.0 20.0 

Redu thon of area 52 ‘ oA l 

(Charpy impact, ft-lb 46 0 
Tensile strength, pai 120,250 41,000 
Yield point, psi 106 , 500 77,000 


elongation, % 25.0 


Reduction of area, % 56.5 i2 4 
Charpy impact, ft-lb 22.0 0 5 


quite well in maintaining these electrodes in’ proper cellent room and elevated temperature properties, 


condition both as-welded and after postweld heat treatment, 


Duetility of low carbon (0.0507, max) welds in the as- 
welded condition compares favorably with that of 0.08% 
carbon welds, after post veld heat treating 


bon content oft X X15 elect ode Woy cle Toul 
Mechanical properties of E-XX15 welds are listed 


Metallurgical Advantages 


The increased ductility resulting from the lower 


noteworthy metallurgical advantage 


in Table 2. A review of these properties reveals that a 


1. Weld cracking has been practically eliminated 


slight reduetion in the tensile and vield trengths oecurs 


2 Preheat temperatures have been lowered 


during postweld heat treatment Che as-welded im- 


3 Many welds may be allowed to cool to room 


pact strengths adequately meet normal requirements 


temperature without postheat treatment 


and are similar to as-welded impact strengths of EF 


applicable codes require m indatory heat 


6HO10 electrodes 


treatment velds of sections below | in. in thickne 


Table 2 indicate in general that the mechanical 


may be placed in service without postheat treatment 
properties ol these weld meta ive more than satis 
Chemical Analysis of Weld Deposits factory in either the as-welded or the postweld heat 
E-X X15 electrodes are available in four diameter treated condition The as-welded ductility equals 
2, and */i in They are also furnished in that of the 25Cr — 20Ni weld deposit If heat treat 
four numbered grade 1A, 2A, 2'/4sA and 5A—the ment is required, the weld metal properties are al 
numbers de signating the approximate percentage of most unaffected 
chromium in the formulation The high temperature properties of E-XX15 weld 
Table 1 details the nominal chemical analysis of weld deposits are equal to or better th vrought materials 
meta! deposits of each of the four grade Briefly, the having the same chemical ana 
‘ar conte = helov ( 05% or all 
carbon mn ent is held below 0.05 -_ I i j Carbon Migration 
grades. The range of manganese, silicon, sulfur and 
In order to prevent the phenomenon of carbon mi 
phosphorus likewise remains constant tor al grade 
nn . gyration during postweld heat treatment, or at service 
Che molybdenum content is 0.40 to 0.65 for Nos. LA 
temperatures above 1000° I, the chromium content of 


2A and 5A; and 0.90 to 1.10 for No. 2'/4A Phe 
base material and weld metal should be matched as 
range of chromium content is as follow 1A, 1.00 
ClOSCLY AS po ile \ difference () 25 chro 
1.25: 2A, 1.80-2.20: 2'/,A, 2.00-2.50; 5A, 4.00-6.00 
miura content may be ifficient to cause the carbon to 
Mechanical Properties migrate trom the ower to the h yher hromium steer! 
The low-hydrogen, low-carbon weld metals have ex Figure 5 shows the effect on carbon migration of dif- 
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ij ; 

ry 


Fig. 5 
for 36 hours. 
presence of carbon migration in weld with 5A weld metal. 


ferences in chromium content 

While authorities disagree as to the effects of carbon 
migration upon the strength of the weld, many pointe 
between 2 and 5°), chrome-moly steels, welded with 2 
chromium electrodes have withstood long periods of 
service with no known failures that could be traced to 
carbon migration, 


Other studies have shown that close matching of the 


chromium content prevents carbon migration between 
higher carbon (0.15°,) chrome-moly base metal and 


low carbon (0.0557) weld metal. Figure 6 shows the 


absence of carbon migration in a joint between 2'/, 
Cr-1Mo_ base (O.15% 


chromium weld metal (0.05°7, carbon max) 


metal carbon) and a 2'/, 


Fig. 6 Line of fusion be- 
tween 2'/, chrome-moly 
base material (0.1 5% car- 
bon) and a 2'/, chromium 
weld metal (0.05% car- 
bon) showing absence of 
carbon migration after ex- 
posure to 1350” F for 36 
hours 


Base Material 


se Metal—-<— Metal 


Line of fusion between 2'/, chrome-moly tubing and E-XX15 2A and 5A weld metal after exposure to 1350 F 
Note absence of carbon migration between 2'/, chrome-moly base metal and E-XX15 2A weld metal, and 
Etchant, 4% Nital; 


magnification, 250 X 


Relation of Properties to Applications 
The properties already described give these electrode> 
usefulness wherever chrome-moly 


a wide range of 


steels are used in high temperature, high pressure 
service 

Their excellent creep-rupture strength and oxidation 
resistance make them suitable for elevated temperature 
applications in the power industry. The weld metals 
also have superior resistance to the hydrogen attack at 
moderately elevated temperatures encountered in the 
oil and chemical industries. 

Other applications are found in process equipment 
wherever excellent high temperature properties and 


good corrosion resistance are important 


Weld Metal 


4 


Selection of Electrode Size 


conventional! electrodes of the s ime diameter! 


are as tollows 


Recomme nded current ranges for X15 chrome 


moly electrodes are somew hat above those used 


mended amperages for the arious electrode diame 


4} 


input as a in. diam KE-N X10 


weld puddle with attendant dang rottr ipped 


ocr luded 


Weld Groove Preparation 


Since the low hydrogen coating produces 


paratively heavy slag 
sufficient width should be provided to permit 


opening 


fitted with i backing rig to protect the first 


small diameter to operate properly at the 


mploy ed 


Precleaning the Weld Area 


cleaning of the eld area The ot must 


Due to the protective quality of the 


root 


oxvgen uch as iron oxide o 


( ontaminants allowed to prese re Ve 


may pinhole pore in the yveid or 


the carbon content 


Preheat Requirements 
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It will be recognized that an electrode should 
selected which is one size smaller for a piven amperage 
than that which would normally be used if a cel 
coating were to be employed In other word 


iti diam XX15 require About thie ime currel 


Selection of too large a diameter lol the eurret! 


ployed should be carefully avoided: it will r 
poor operating characteristic ind may even produ 
porosity and slag enti ipment in the weld | 

larger than recommended result i i rather 


Voitume i root opening 
manipulation of the are to insure good penetration 
no root opening can be pro ided. the included 
should be not less than 1) When it 1s po sible 
provide a root opening ol , in. or more. the angle min 
be reduced to 60 or less depending on the width of the 
Where possible, it is recommended that the joint 
weld metal from oxidation on the under wie Tubular 


oints can be successfully welded vithout a backing 
J 


ring, however, if the electrode chosen is of sufficient 


Particular attention must be paid to careful 
from rust, scale, grease or any other foreign mater 


these electrodes depo it a tuily killed eld metal 


this reasol the accidental ine sion of any 


oil wil ad ersely iffect the quaint, of the depo f 


Preheat temperature for a given job depends 


many variables, among them wall thickne geome 
and chemical composition Some pre hie ating 1s ¢ 
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recommended for chrome-moly welding however, 
when using X15 electrode preheat temperature 
may be 100 to 200° F below that normally considered 


necessary for these 
It is customary Using most ¢ mimercial chrome 
mols electrodes to maintain the pre heat until the post 


weld heat treatment ca be applied When using the 


more ductile lo varoge! 0 carbon electrodes, 
howevel pipes or tubing ith a i thickness not in 
excess of | in. ma iM to molto room tem 


perature belore postweld heat tre 


Welding Techniques 
The electrodes have exeelient usability and the 


welder, by observing a few simple precautions, should 


be able to depo it clean, sound eld metal It is 
important to remember that these weld metals are 
protected by a basi w rather than a gaseous atmos 
phere as in the case of the celluloss coatings It is 
therefore essential to mamta i ery short are to 


prevent introduction of air, which may result in oxida 
tion of the weld metal It is also hecessary to avoid 
excessive tilting of the electrode ince tilting also allows 
air to enter the are zone | general, the eleetrode 
hould therefore be maintained at an angle of 90° 
to the work his may initia eem difficult to ae 


pipe we ding w found that most 


compli 

operators quickly learn to manipulate the electrodes 
\ deviation oroto moreovel vill not cause un 
atistactory result 

It is prelerabl that a wea ing technique be used, to 
low down the rate of ooling of thie ve ld puddle To 
avoid lag entrapment the are should never be directed 


into solidified lag ly practice thie width of the 


Wenve limited by the of the velder to keep the 


slag molten \ weave width three t rie the electrode 
diameter j good practice 

weld ud hou retuily cleaned ol slag 
before the next bead deposited \s a further aid in 
avoiding slag entrapment, the welding progress should 
always be in an upward directio hen welding in any 


position ( xcept flat 


Postweld Heat Treatment 


Posthe iting requirement il ith the application 
and dimensio of the eldment and with the pro 
VISIONS OF applicable code Since the electrodes undes 
discussion offer excellent elded ductility, postheat 


treatment temperatu be established by the me 
chanical properties desired 


eT i postheant freatment 


required, tem 


peratures trom 1175 to 1375° F are commonly used 
Temperatures higher than 1375° F are usually avoided 
to prevent heating to the critical temperature range 

\s to duration of postheat treatment, it is a common 
pl tice to hold the temperature tor one hour lor each 


inch of thickne 


Une code requirements den Lit, po theat treat- 
ment may be eliminated o1 hnrome-moly veldments 
l in. or le in thiekne hie elded with the low 


carbon, low hydro >. 6. ectrods 


fecom 
‘ 
d 
slag anc 
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pre 
Pres 
ii 
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MECHANIZED BRAZING OF FAN COMPONENTS 


Rotor assembly being preheated prior to brazing 


Large savings are realized with 
unique semiautomatic brazing method 
using a powdered filler metal 

and the proper flux 


BY FRANK G. LEUTHNER 


Introduction 


The fan components which this article describes is the 
rotor and stator see (Figs. | and 2). The rotor supplies 
the air and the stator, which is mounted immediately 
to the rear of the rotor at assembly, causes the air to 
flow into a usable path. The function of this assembly 
is to supply cooling air to cool the oil used in a torque 
converter drive. The great number of blades (41) 
together with the long leading edge, curved tips, and 
high rotating speed enables this rotor or fan to do an 
unusually big job for its size. This 14-in. diam fan 
assembly produces 6000 cfm at 10 in. H,O at 4600 rpm. 
Another design feature which adds to the efficiency is 
the addition of boundary layer blades to the leading 
edge of the stator blades 


Frank G. Lewthner & Project Lagineer, Sawyer Bailey Corp., Buffalo, N. Y 


Presented at AWS 1055 National Pall Meeting held in Philadelphia, Pa 
Oct, 17-21 


136 


The usual method of silver brazing using a hand held 
torch and brazing alloy was very costly, difficult: and 
time consuming due to the complex design and great 
number of blades (41 in the rotor and 47 in the stator 
In addition the problem was made more acute by the 
high volume of production required, <A total of 1.3 
man-hours was needed to hand braze a single assembly 
No matter how skilled the operator, slight differences 
in uniformity of brazing metal distribution caused 
excessive unbalance in the fan assembly and only slight 
variations in heat application produced blade distor- 
tion. Since skilled brazing operators were difficult to 


Fig. | Rotor 


Fig. 2. Stator 
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obtain or train, production was extremely limited 


Further 


current clutch within the rotor hub left little space, and 


the need for the accommodation of an eddy 
high rotational stresses made any type ol mechanical 
attachment impossible 
General Description 

The most important lact to remem be rin the de Ve lop 
that the 


prol le 


ment of the automatic brazing equipment 1 
difficult 
due to the high 


rotor assembly presented a more 


than that of the stator. Simply, this i 


rotating speed of the rotor and that the stator is station 
ary During stress check or whirl test, when the rotor 
are spun at 20% over maximum operating speed, a 


1500 Ib per blade is 


The extreme curvature and the complex 


direct’ pull of produced on the 
brazed joint 
formation of the surface to be brazed complicated the 
problem 

The 
flat surface and brazed in two place 
Also, after the 
rectly cut and shaped, an 


stator blade was, in comparison, a relatively 


at both the inne 
blade was cor 


hook Wit 
formed at the inner tip which tended to lock the blade 


and outer tips stator 


almost pertect 
in position over the inner ring on the brazing fixture 
(see Fig 3 

Since silver brazing wus the best method of joining 
the blades 


simplify, perfect and speed up the proce 
heat we de 


to the hub and rings, our next step was to 


In order to 


obtain an even distribution of igned the 


Fig. 4 Rotor setup fixture showing combination blade 
holding clip and spacer assembly 
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present method of rotating the entire assemblies, The 
blades had to be held in place while rotating and, since 
expansion could not be eliminated while the assembly 
was coming up to brazing temperature, a combination 
blade holding clip and spacer wa devised (soc hig 
} These not only held the blades 


but, also retained the blades in their same relative posi 


against the hub; 
tion as the hub expanded 

Again, positioning the stator blades did not pose so 
the outside ring held the blades in 


that the 


great th prot le 
Another aid was 
till clamped in the 


position whole assembly 


was brazed while sctup fixture 

This stator 
and hub setup device proved to be the ideal method of 
matching blades to rings blades to hub. These 
setup fixtures which consisted of annular rings with 
the blades per- 


As men- 


etup fixture as well as the rotor blades 
| 


and 
dowel pins placed to hold and 


pu 


mitted a complet etup in one operation, 


tioned before, the stator setup plate also performed as 
a brazing fixture 

method which was finally selected is 
tand 5 \ paste ty 
is boiled for several hours to drive 
Chis flux 


lightly hevond the black 


The fluxing 
shown in Figs pe flux is used and 
off all excess mois 
with a brush over an area 


ture applied 


extending widths (see Fig 
5 This is 


the conta ting 


1 good braze weld over all 
ha 
\ point that might be mentioned at this time is that 


done to 


suriace solder will not 


flow over any area where not been applied. 


it would be difficult to classify this kind of flux, that is, 
a flux which does not contain enough water, as a 
paste’; at the same time, it is not dry enough to be 


called a “powder.” Later, some of the methods which 
were tried and found unsatisfactory will be explained. 

Another problem was to secure the best method in 
ired fit of the blades 
vanied due to the class of 


0.008 in 


obtaining the de to the hub (see 


big. 6 Phe joint strength 
could not be 


that 


fit and any clearance 


Milling 


Wi exce 


tolerated and grinding were tried in 


Fig. 5 Applying paste type flux 
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Ry, 

Fig. 3. Stator blade and boundary layer blade assembly 


The third and 


most successful method was that of using a belt sander 


order and both proved unsatisfactory 


to run an abrasive belt over a contoured wheel simulat- 


ing the hub. By using an automatic hydraulic feeding 


device, production of finished blades was increased 


from 100 blades per man-hour to 260 or an increase of 


160°, on one machine (see Fig. 7 Two machines 


could actually be operated side by side by one operator 


if necessary, and triple production 


\ holding fixture was devised for the rotor assembly 


(see Fig. 8). This is lowered over the assembly and 


held concentric to the hub by a central spindle. Each 


blade is held at its center of gravity by a clip, and to 


the fixture by a spring loaded finger (see Fig. 9 
This holding fixture together with the hub and blade 


assembly is at this time in a vertical position. This 


complete assembly is then rotated to a position about 


20 deg from the horizontal (see Fig. 10 It is in this 


position that the brazing operation is performed and 


was arrived at after many positions had been tried 


unsuccessfully, 


The stator brazing operation is much simpler 


because, as mentioned before, the set-up plate also acts 
as the brazing fixture. After the inner ring and blades 
have been assembled (see Fig. 11), the outer ring Is 


clamped about the assembly, the complete stator assem 


bly rotated to a horizontal position (the surfaces to be 


brazed are flat); then, the joint in the outer ring is ar 


welded (see Fig. 12), and the assembly is ready for 


silver brazing 

Each fixture rotates at about 2 rpm. With neither 
fixture does the flame from the torch play directly on 
the surface to be brazed. This serves the double pur- 


pose ol preventing possible carbonization of solder and 


flux and prohibits excessive blade heating. On the 
rotor fixture, the flame plays on the inside of the hub 
On the stator fixture, one torch plays a flame on the 


Fig. 7 Belt sander with contoured wheel and automatic 
hydraulic feeding device 


inside of the inner ring and another applies the flame to 


the outside of the outer ring (see Fig. 13). In all three 


cases, the heavier mass of metal is heated first and the 


blades are only heated to a height of |), in. at brazing 


temperature (about 1150° F). One may notice when 


Fig. 8 Rotor holding fixture being lowered over rotor Fig. 9 Rotor holding fixture with spring-loaded fingers 
assembly in position 
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pi? ; 

Fig. 6 Tolerance checking fixture 

orl 


Table 1—Basic Operations and Time Valves 


Operation Rotor, } 
Preheat 046 
Heat to braze 5 
Braze (brazing alloy flow O19 
Cooling period 020 
temove pin hxture 022 
temove complete 

ind accessories (boots 

lamps, ete 0 027 
Cool fixture (water bath and 

blow-off 0 


TorTal 0 200 hr or 


12 min 


looking at the stator brazing fixture that there 


four flame tips covering the outer ring compared 


only one on the inner ring (see Fig. 14 This 1 ; 
' Fig. 11 Stator setup fixture with inner ring in place and 


compensate for the greater surface speed and heat lo blades being assembled 


at the outer ring. In other words, both surfaces : 
brought to brazing temperature simultaneously 

This now brings us to the actual brazing operation 
Table 1 shows the basic operations and time values 
and illustrates that both are very similat 

With reference to the operations listed in Table 1] 
the following must be noted 

(A In the rotor brazing process it Was necessary 
to insert a preheat operation to insure that the flux 
absolutely dry before brazing (see lead photograph 
With reference to Figs. 5 and 11, it may be pointed out 
that enough moisture had to remain in the flux so that 
it could be spread and at the same time adhere to the 
surface at the time of application 


(B stringing the hub of the rotor up to brazing 


Fig. 10 Complete rotor rotating fixture showing bracing 
alloy feed hopper, drive and rotor holding fixture Fig. 13 Torches in position on stator brazing fixture 
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; 
pote, Fig. 12 Arc welding outer ring of stator assembly 
10 


Fig. 14 Four flame tips cover the outer ring and only one covers the inner ring 


temperature required more time because of the greater 
thickness of material than that of the stator. 

(C) When the hub and rings are up to brazing 
temperature (approximately 1250° F), silver brazing 
alloy is fed to the centers of the blades by means of feed 
hopper and tube assemblies (see Fig. 15). The braz 
ing alloy is caught by the smooth viscous flux and evenly 
distributed to the faying surfaces. A 45-40 mesh 
silver brazing alloy gave us the best results, with a 
shear strength of approximately 35,000 psi. The 
actual brazing time or brazing alloy flow required slightly 
more than a minute. The rotating fixtures turned 
about 2 rpm which allowed for an overlap to insure a 
good and uniform coverage of brazing alloy. The 
orifices in the lower section of the feed hoppers were of 
fixed size to produce an even flow in the above time 
The rotor required 2.6 oz or 76 g of brazing material 
The outside ring of the stator required 2.48 oz and the 
inside ring 1.77 oz, or a total of 4.25 oz or 120 g 

(D) The cooling period was an interval of time in 
which the assemblies were rotated on the fixtures with 
the heat turned off so the brazing material could set 
and solidify 

(Kk, F, G) 
from the fixtures and the fixtures are then prepared for 


The finished weld assemblies are removed 


the next setup (see Fig. 16 
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A number of silver brazing methods were tried and 
abandoned in favor of the process just described. The 
first attempt was to apply silver brazing material in 
wire form bent around the root of the blades where 


they joined the hub and rings. This method was 


abandoned because the wires shifted position at the 
lower side on the rotating fixtures and also caused the 
blades to change position. Assembly of the formed 
wire required excessive manual work and time 

The next attempt was to place thin sheets of braz- 
ing material under the blades. This proved unsatis- 
factory because heat buckled these sheets and the 
blades shifted unpredictably. Considerable difficulty 
was encountered in holding the sheet solder in position 
and manual cutting and forming costs were prohibitive 

The third method tried was that of sifting powdered 
silver brazing material over the wet flux which had pre- 


viously been applied to the hub or rings. Still another 


Table 2—Comparison of Manual Operation and 
Mechanized Process 
Hand method Vachine 


Lhr, 1S min 12 min 
Lhr, 15 min 10 min 


Brazing time, rotor 
Brazing time, stator 
Brazing alloy, rotor 
Brazing alloy, stator 10 75 oz 


THe Jot 


‘ 
| 
4 
: 
Si 
2th oz os 
as 
425 o2 
= 


process was that of mixing powdered solder with flux 
and the resultant mixture spread on the rotor hub and 
Stator rings Both of these methods failed because 
after heat had been applied, the moisture formed 
steam which caused the flux mixture to fall away fro 

the surfaces to be brazed with a resultant poor brazed 


job 


Conclusion 

The savings and benefits of the mechanized process 
are clearly shown in Table 2 

It should be kept in mind that the figures in Table 2 
are for machine time only; that fact is most important 
as we are interested in what the mechanized method 
actually saves. Even injecting the time required for 
setup there would still be effected a saving of 60% over 
the hand method 


marily in what the machine accomplishes, we c 


However being interested 


then provide several set-up stations and operate the 


machine full time In other words one man operating 
the machine could braze from 35 to 40 assemblies in an 
8-hr day or five times as many as the person perform 
ing the operation by hand 

Considering dollar value only of brazing alloy saved 
by the machine method and using 35 assemblies as a 
base, the results are almost unbelievable The result 
ant saving is $129.50 for the rotors or $3.70 each and 
$143.50 for the stators or $4.10 each 

Comparing the quality of product of the two methods 
the mechanized method is far superior. The smooth 
more uniform weld and small, well-formed fillets ob 
tained are much better adapted to the high velocity au 
flow required In addition, the mechanized method 


reduced the scrap loss in brazing to less than of 1% 


Fig. 16 Finished weld assembly 
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Fig. 15 Silver brazing alloy being fed to the centers of 
the blades by two feed hopper and tube ossemblies 
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CHARACTERISTICS 


OF A RECTIFIER-TYPE 


CONSTANT-VOLTAGE 


POWER SUPPLY 


Rectifier-Lype conslant-vollage 
welding machines have been in service 
for several years with very good 


performance records 


BY J. W. POMAZAL 


ABSTRACT. This paper describes the principle of operation, 
and the characteristics of a rectifier-type constant-voltage direct 
current power supply of the type being used in multiple-operator 
welding installations 

This power supply uses a main power transformer in conjune 
tion with a special regulating magnetic circuit to provide an out 
put voltage which remains constant over a wide range of output 
eurrent 

Constant voltage is achieved by feeding back into the regulat 
ing cireuit to produce the same compounding effects as are obtain- 
able through the use of a series coil in a compound wound gener- 
ator, the important difference being the elimination of rotating 
parts 

This paper describes the arrangement and functions of the 
cores and coils in the regulating circuit, and includes test data 
showing the characteristics of a single unit as well as the equal 
load distribution obtained when several units are operated in 


peer allel 
Introduction 


As a result of the wide acceptance and successful 
operation of rectifier-type machines by the welding 
industry, users of constant-voltage multiple-operator 
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Fig. 1 Constant voltage 500-amp, 70-v direct-current 
power supply 


systems have also seen the possibilities of a nonrotating 
power supply for their installations. 

The principal advantages of the nonrotating power 
supply are the reduced idle losses, elimination of moving 
parts, and the ease of adding additional “ packages” to 
give greater flexibility in the use of equipment 

Multiple operator systems consist of one or more 
sources of constant voltage (70-75 v) connected to 
heavy busses running to the welding area where each 
operator has a variable resistor bank to permit selecting 
the desired amount of welding current 

In order that the welding current for a given operator 
is not upset as additional operators start or stop weld 
ing, a relatively constant bus voltage is desirable 
throughout the entire system. Proper machine charac 
teristics and adequate bus bar capacity make this 


possible 


General Description 

Basically, a nonrotating d-c power supply requires a 
transiormer to change from line voltage to open-circuit 
voltage, a rectifier bank to change the ac to de, and a 
regulating circuit to compensate for voltage drop in the 
transformer and rectifiers 

Figure | shows a 500-amp rectifier-type constant 
voltage power supply which is being used in several 
shipyards to replace constant-voltage motor generator 
sets 

In order to understand the operating characteristics 
of this power supply, the following inherent character 
istics of the circuit elements must be kept in mind 

a) Main Transformer: All transformers have an 
inherent voltage regulation; that is, the voltage drops 
slightly as load is applied. Within the working range, 
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this drop can be considered as linear with respect to the and I-shaped yoke rranged three adjacent pairs; 

load curreé nt each pair representing one pliase ora three phase SYS- 
h) Reetifiers he voltage drop in a selenium rect! tem Iwo lh ‘ dary pel phase are assembled 

fier is not linear with respect to the load current \r on adjacent legs and a primary coil encircles these two 

inspection ol the characteristics of a selentum rectifiet secondary © 

stack will show that the regulation eur rather steep The main tra mer secondary is designed for a 

at low values of current but tends to flatten at highet phase voltage of approximately 57 while the cumula 

values of current tive and diffe ida of the regulating 

Premagnetized Tron Core The superimposing circuit have a ul TH ipproximately 10 4 

of «a unidirectional flux on a magnetic core which ts a Figure 3 } hema diagram showing the elec 

being excited by alternating current affe ts the perme 

bility ind therefore affect the mpedance ol ny 

winding in that magnetic circuit Also, if anothet 

magnetic path is available, a corresponding portion of 


the flux will be diverted to the path ith the ter 


permeabi ity 


Principle of Operation 
With these characteristics in mind 
ho Vs 


transiormet 


reter to | ig 


the and Col imrangement ol the 


which 


and 


regulating circuit 


The main three phase transtorme! hich is sho 


ga conventional three phase Core is i the background 
and the six cores of the regulating reuit are in the fore 
ground These parts are mounted directly to a steel 


base thus giving a low center of gravity for greatet 


stability 
al 


The regulating circuit does not use a conven 


magnetic structure It consists of six | shaped COTE 


Fig. 3 
LINE 


Schematic wiring diagram 


LINE 


regulating circuit 


Fig. 2 Core and coil arrangement of transformer and 
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LOAD AMPERES 


Fig. 4 Volt-ompere curve of 500-amp 70-v constant volt- 
age power supply 


trical connections between the various parts of this 
assembly, The star-connected primary of the main 
transformer is shown paralleled with that of the regu 
lating emreuit 

When the primary of the regulating circuit is ener- 
gized and the secondary leads are open, the voltages 
induced in the secondary coils will be in proportion to 
their turn ratio because the flux will divide evenly be 
tween the two cores 

The two regulating secondary coils are connected in 
series but at opposite polarity so that the net voltage 


appearing at the ends of the regulating secondary cir- 


cuit at no load will be zero 

Kach of these coil combinations is connected in 
series with the corresponding main transformer second 
ary to form one phase of a closed delta. The 57-\ 
main secondary is aided by the cumulative regulating 
secondary but this addition is offset by a similar 
differential regulating secondary and the net result at 
no load is still 57 \ 

A three-phase bridge-type rectifier bank is connected 
to the corners of this delta secondary circuit. With 
57 v impressed on a three-phase rectifier, the no-load 
d-c voltage is approximately 76 v. This represents the 
open-eireuit voltage of the machine 

\ series coil carrying the rectified d-c load current 
interlinks one core of each phase of the regulating cir- 
cuit, the core which is interlinked being the core which 


Table 1—Division of Load Current Between Two Machines 
with Interconnected Series 


Load 

amperes, 

total volts Wachine No. 1 
200) 
Soo 255 
S10 
75 
1020 510 


Load current of each machine 


Vachine No, 2 
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also carries the differential secondary coil 

When load current is drawn from this machine, there 
is a voltage drop in the transformers and also in the 
rectifiers. This would result in a drop in the output 
voltage; however, this load current passes through the 
series coil and magnetizes the cores with the differential 
windings. 

The total flux produced by the regulating circuit 
When the 


core in the differential portion is premagnetized, part of 


primary has two parallel magnetic paths. 


the flux of the regulating circuit seeks the path with the 
higher permeability and shifts from this differential 
core to the cumulative core. This reduces the differ 
ential voltage and increases the cumulative voltage 
the result being an increase in the net regulating volt 
age. This voltage, when added to the main secondary 
voltage, raises the rectifier input voltage from 57 v to a 
value slightly higher, the amount of increase being 
sufficient to offset the drops and thereby give a flat 
voltage curve. 

By selecting various values of cumulative and differ 
ential turns, series turns, and magnet core properties 
and proportions, it is possible to obtain a choice of 
voltage characteristics. For a multiple-operator sys- 
tem, a flat or slightly drooping curve is desirable. ‘This 
dictated a selection of turns and core sections which 
It will be 
seen that the voltage drops slightly at light load because 


gave a volt-ampere curve as shown in Fig. 4. 


of the regulation of the rectifiers but the booster circuit 
immediately corrects this condition and the voltage 
curve is substantially flat over the entire range 


Parallel Operation 

One characteristic of selenium rectifiers operating in 
parallel is a tendency for the hotter stack to carry more 
than its share of the load and thereby become even 
hotter until it might be damaged. When operating 
two or more machines in parallel, this can be prevented 
by an interconnection whereby the series coil of one 
Thus, 


momentary increases in load on one unit will strengthen 


machine carries the load current from the other. 


the other and force it to pick up more load and all units 

in the paralleled installation will divide the load evenly 
Table | shows the equal division of load current be 

tween two similar machines operating in parallel with 


interconnected series coils. 


Conclusion 

\ number of these 500-amp machines have been in 
service for several years with very good performance 
records. Combinations of these units in groups of two 
or three assembled ina single enclosure have been made 
for locations where load conditions are predictable, 
whereas separate machines are sometimes preferred 
where load conditions vary greatly. 

The largest machine built to date, which has a 100°, 
duty eyele rating of 1500 amp at 75 v, indicates a trend 
toward this type of power supply for shipyard use 
Experience gained over the past few years justifies a 
conversion to this type of power supply whenever 


existing motor generator sets are replaced 
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Girth weld being made experimentally on light gage material at a speed of 150 ipm 


THE CARBON-DIOXIDE-SHIELDED 
METAL-ARC WELDING PROCESS 


High polential for welding cosl reduction veld metal quality; third, it is an automatic welding 


: proce vith a isible are: fourth, the process does not 
and excellent weld metal quality are the require flux for arc protection, thus eliminating slag re 
advantages claimed for this new process - 
paper will unmarize the work done by the A 


QO. Smith Corp. on the development and use of the 


BY R. J. KELLER AND J. KOSS 


carbon-dioxide hielded metal-a and discuss 
Introduction the fo ng ite 
The carbon-dioxide-shielded metal-ar elding proce | Equipment 1 if his proc 
which is attracting a great deal of attention - » Comparisor th other welding processes 
months, appears to be one of the most gnificant ce Require ment fo ipplication of this 
elopme nis in we lding in the pia severa ent hig proc 
importance of this process is en phasized by some , { Mechanical properties of the weld metal 
advantage First, the proc has a high potent ) Metallurgical and chemical | estigation of the 
welding cost reduction; second, it produces exes 

0 In estigation ol CW app hig lor this process 

an 7. 1955 National Meeting held Philadelphia, The equipment nece urv for use ith the carbon- 
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Fig. | Macro specimens of welds made with and without 
carbon dioxide gas shielding, showing the effectiveness of 
carbon dioxide as a shielding medium 


COMPARATIVE GAS CONSUMPTION AND COSTS 
OF 
VARIOUS ARC SHIELDING GASES 


foo 
ARGON WELIUM CARBON 
DIOXIDE 


Fig. 2. Less gas consumption and extremely low cost gas, 
as shown in this chart, indicate the potential savings pos- 
sible with the use of the carbon-dioxide-shielded metal-arc 
welding process 


dioxide welding process is similar to equipment used 
with the shielded-inert-gas metal-are processes, It 
requires a welding power supply unit which will provide 
adequate and reliable welding current, an automatic 
welding head to feed the wire to the work, an electrical 
control unit to control the automatic welding head, and 
a nozzle which provides a means of surrounding the 
welding puddle with earbon dioxide Kis, as well as pro 
vide an electrical contact to the wire for the welding 
eurrent 

When using the carbon-dioxide-shielded metal-ar 
welding process, it is important to consider the design of 
the welding head and nozzle. The welding head must 
be of such design as to provide higher wire feed speeds 
and still maintain good control of the welding are. The 
nozzle design is also ol prime importance, because prope! 
shielding of the molten puddle is necessary in order to 
insure quality we lds 

An example of inadequate shielding is shown in Fig. 1, 
which shows two welds made under identical conditions 


as to material, amperage, voltage, wire and travel 
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speed. The only difference in making the welds shown, 
is that in Fig. 1A the carbon dioxide shielding gas was 
turned completely off. The weld, while smooth from 
the outside, was extremely porous, as shown in this 
macro. Figure 1B shows a weld made with identical 
welding conditions, having the proper shielding of car- 
bon dioxide gas which produces a sound, strong and 
ductile weld 
dioxide shielding, and illustrate why nozzle design is of 
From the difference in quality, 


These examples show the effect of carbon 


prime importance. 
where no shielding is used, it is easy to visualize the 
effect of improper shielding on porosity, which might 
occur if poorly designed nozzles were used. 
Comparison with Other Welding Processes 

The first question which arises concerning any new 
welding process is “‘What are its advantages over the 
existing welding processes which are currently in use?” 
In an effort to evaluate the carbon-dioxide metal-arc 
welding process, studies were made comparing the eco- 
nomies and quality of this process with the shielded 
inert-gas metal-are process, manual electrode welding, 
and submerged are welding. Since the carbon-dioxide 
metal-are process is similar to the other gas metal-are 
processes with consumable electrode, let us first com 
pare the cost and quality of welds made with the use of 
three industrial shielding gases, namely carbon dioxide, 
argon and helium, 


Gas Costs and Consumption Rates 

As shown in Fig. 2, it is obvious that with the cost 
ratio of 9 : | for argon and 7 : 1 for helium, as compared 
to carbon dioxide when purchased in cylinders, sub 
stantial savings can be realized on gas cost alone. For 
large consumers who can justify the purchase of carbon 
dioxide in tank truck quantities, the price can be tur 
ther reduced by approximately 50°), thus affording still 
greater savings As illustrated in Fig. 2, the gas con 
sumption of carbon dioxide is approximately 50°, that 
of argon or helium. Thus, when considering the con 
sumption rates and gas costs, the savings which can be 
realized by using carbon dioxide for shielding are a sig 
nificant amount, as illustrated in the following compari 


SOLS 
Carbon Dioxide Versus Helium 
With these economic factors in mind, work wa 


started several years ago to apply the use of carbon 


Table 1—Comparative Cost of Helium and Carbon Dioxide 


('‘arhbon Sapir 
Helium diaride per head 
l (ras consumption, 
eth 70 
2. Cost of gas per cuit $0. 067 8.05; 
3. Cost of gas per hr $4.69 80 30 $4.39 
1. Cost per hr (60% 
duty eyele $2.81 18 $2 63 
5. Cost per day ] 
shifte 22.5 hr $63 20 $4 05 “50 15 
6. Cost per vear (260 
days 3 shifts per 
day $16,420 00 $1.053.00 815.367 00 
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LONGITUDINAL AS WELDED 
BENDS 


CARBON DIOXIDE SHIELDING 


Fig. 3. Mechanical tests of high-speed lap welds made with carbon dioxide and helium, showing that both are satisfactory 
for this application 


dioxide to the gas shielded metal-are Process Phe WELDING CONDITIONS FOR GIRTH WELD 


first production application to which the carbon dioxide 
roy 


process wa applied consisted of a lap weld in light gage > ch == 
material. Requirements were for a strong and ductile 
weld which had to be made at high speed, and require \ ie 
only visual inspection. Table 1 shows the economics of Br ‘ 
using carbon dioxide, as compared to helium gas, for CO2 ARGON 
this application. On high production ork where a 
number of heads might be involved, the total saving TYPE WIRE 1/16” Si KILLED 1/16" Si. KILLED 
could be of considerable magnitude It is readily ap AMPERES 425 400 
parent that the savings could amount to approximate VOLTS 30 24 
$15,000 per year per head TRAVEL SPEED 22°/ MIN 22°/ MIN 
GAS CONSUMPTION 30 CU FT /HR 60 CU. FT./HR 


A thorough study of the quality of these welds wa 
both welds had adequate Fig. 4 Welding conditions used for comparing the effect 
of carbon dioxide and argon when joining a killed steel 


made, and iis show rH ith | ig. 3 


strength and ductility and were entire} itisiactory lor 


forging to a semikilled pipe 


the application Jecause of the ible ivings, it 
easy to understand why carbon dioxide wa elected for 
the shielding gas 

The submerged-are welding proce is also Col Boiler Code radiographic standard is well as to be 
sidered for this application However, because of the ubjected to magnetic particle pector 
high degree of automation of jigs and fixture th mans It was also nec i! to deposit eld metal which 
moving parts, it was felt that the presence of submerged vould give a mi un yield strength of 70,000 psi 
are welding flux yould add greatiyv toma tenance cost bor this particiiar application, carbo de and argon 

vere the two shielding gases considered. Figure 4 


of the Jigs al d fixture 


Carbon Dioxide Versus Argon hows the welding conditio d type of joint design 


Recently a cost comparison on a products ol hich were used in th ipp Phe welding con 
made in which a circumlerentia had to be elded ditions are th thee eption ol gas con 
This particular joint involved the } ng of a killed imption and lower ar oltage whe ing argon gas 
teel forging to a in, thick 9 nm. dia hell of sen ‘Table 2 sho the resuite of the ec ¢ study made 
killed stes Thi riob re 100%, | ng OO cth ol iry mpared t h of carbon diox 


tration of the joint, and had to meet Class I ASMI ide, and taking into consider he cost per cubs 
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Table 2—Comparative Costs of Argon and Carbon Dioxide 


Carbon Savings 


{ryan dioride per head 


(jae consumption eth (A 
Cost of gas per cu ft Ol O8 
(oat of gas per he ww $5. 10 
‘oat per hr (50% duty 
evel $2 70) 15 $2.5: 
oat per day (4 
22 5 he 
ost per yr (200 days 
4% whilte per cla 


$4 45 $57 


$15,750 OO 8875 00 $14,002 


foot of the respective gases, on a high production job, 
operating three shifts 260 days per year, a saving po- 
tential of approximately $15,000 per year is possible 
While the economics were extremely attractive, 
other factors had to be considered from the standpoint 
of quality. Would the radiographs be satisfactory? 
Would complete penetration be obtained? Would the 
strength be adequate? All of these factors had to be 
considered before adopting the carbon-dioxide-shielded 


Fig. 5 Typical radiographs of girth weld made using car- 
bon dioxide shielding gas, denoting soundness of weld 
metal 
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metal-are process which offered such excellent opportu 
nities for lower welding costs. 

Figure 5 shows a typical radiograph of a weld on this 
particular application, using carbon dioxide as a shield 
ing gas. As can be seen in this photograph, the radio 
graph was free from defects and well within Class I 

tadiographic Standards of the ASME Boiler Code 

As it was necessary to meet a minimum yield strength 
of 70,000 psi, joint tensile specimens were prepared with 
and without the weld reinforcement, as shown in Fig 
6, and all specimens failed in the stock at a value above 
the required minimum yield 

Hounsfield all-weld metal tensile specimens were also 
made, as shown in Fig. 7, which also shows values above 
the 70,000 psi minimum required yield (0.207 offset 

Since complete penetration of the weld metal was 
inperative, numerous Cross sections were cut from sam 
ple welds on this application and etched to determine it 
the penetration was adequate. Figure 8 illustrates a 
typical appearance of the welds made with carbon diox 
ide and also with argon. It is of interest to note the 
difference in the type of penetration obtained when 
using carbon dioxide gas as a shielding medium, as com 
pared to that of argon. 

It can readily be seen that the carbon-dioxide shielded 
weld has a well-rounded or broad type of penetration 
which while adequate in depth, provides an advantage 
in that there is less danger of missing the root of the 
weld, and also permits the gases to rise to the surface 
more easily, thus being less susceptible to gaseous 
porosity. 

From our studies it is apparent that carbon-dioxide 
shielded weids adequately met the quality standards for 
this application, and it was therefore possible to take 
advantage of the economic savings in using the carbon 
dioxide-shielded metal-are welding process. This pro 
duction application is operating satisfactorily at the 
present time, 


Carbon Dioxide Versus Manual Electrodes 


Since welding with coated electrodes is the most uni 


j 


WITHOUT WELD REINFORCEMENT 


Fig. 6 Joint tensile specimens of welds made with carbon dioxide gas, demonstrating adequate strength with failure occurring 


in the stock 
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Table 3—Cost 
Carbon Dioxide 


Comparison, lron-Powder Electrodes vs 
In. Fillet Welds 100 Ft Length (50% 
Duty Cycle) 


Carbhor 
powde aio 
l Cost of electrodes 
filler wire $3 55 
2. Gas cos 28 
Tin mired for 100 
eld hr 5 mu 
4 Labor st $2.20 per | $6 78 #4 40 
5 Plus burden (100% 78 4 40 
6. Tota st $17 11 $12.8 


versally used process for mild and medium carbon stee] 
it 1s important that we compare the cost ol manus eld 
ing with the carbon-dioxide-shielded metal-are welding 


proces As the newly developed iron-powder ele 


trodes have the highest deposition rate of manual ele: 


trodes, cost comparisons were made using this type of 
electrode Table 3 gives the cost comparison ol 
making 100 ft of ' ,-in. fillet welds in A-285 steel, using 
an assumed 50%; duty evel It is obvious from thi 
study that considerable sa\ ings can be realized wher 
the carbon-dioxide-shielded metal-arc process can be 


\ practica 


limitation of fillet size in the horizontal position, using 


applied, in preference to manual welding 


the carbon dioxide 


shielded metal-are process, 1s ap 
proximately 4 to® yin Fillets larger than this tend 
to produce a weld of unequal leg length For larger 


fillet welds it is necessary to position the work in order 
to obtain uniform cross sections 
I igure 4 shows 4 typ. al appearance and cross section 


of fillet 
and the 
there 
ide proce 


We lds made ith ron powder electrods 


carbon dioxide Process It may be noted that 
much greater penetration with the carbon dios 
when compared to that of the iron-powdet 
while the 
carbon-dioxide shielded fillet is 


duce the 


electrodes, and surface appearance ol the 
good, if does not pro 
extremely smooth ripples of the iron-powder 


ele trode 


Carbon Dioxide Versus Submerged Arc Welding 
An economic study was made comparing the carbon 


dioxide-shielded metal-aré process with the submerged 


arc welding process, as shown in Table 4. These stud 
ies were based on making a circumferential weld in a 
14-in. diameter head to shell section. In addition to 
the savings shown, other advantages in using the 


Table 4—Ccut Comparison of High Speed Girth Weld 
Submerged Arc vs. Carbon Dioxide (‘Based on 100 Ft of 


Weid) 
] (yas t 
2. Fh t 25 
‘ 
3 Wire cost $0) 555 
14510 Ih at O2 
4. Time per 100 
ft weld 13 mir 12 mi 
5 Total cost of 
material $i 09 
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TEST NO. 51659 - 2 
YIELD STRENGTH 
TENSILE STRENGTH 
ELONGATION IN 632" 
REDUCTION IN AREA 


72240 psi, 
94,080 psi. 
37% 


TEST NO. 51659 - 26 


YIELD STRENGTH 
TENSILE STRENGTH 
ELONGATION IN 632" 
REDUCTION IN AREA 


72,000 psi 

92,170 psi 
19% 
35% 


Fig. 7 All-weld metal tensile tests (made with carbon 
dioxide gas) in the as-welded condition, illustrating the 


mechanical properties that can be obtained with this 


process 


Weld Made With Argon Gas for Sh elding 


Fig. 8 Cross sections of weld made with carbon dioxide 
and argon gas, showing the typical appearance and 
penetration. Carbon results in much 
broader type of penetration than that of argon 


dioxide shielding 


1RON POWDER ELECTRODE 


CO, GAS 


Fig. 9 Comparison of the penetration of the iren-powder 
electrodes and the carbon dioxide gas shielding 
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carbon-dioxide-shielded are process are the absence of 
abrasive flux and slag, which cause considerable difficulty 
both from the standpoint of excessive wear on jigs and 
fixtures, as well as the added cost of removal. 

While this particular application showed some ad 
vantage in the use of the carbon-dioxide-shielded metal- 
are process, it is not implied that this same advantage 
exists on all applications. The submerged-are welding 
process is a well-established one, and is extremely suc- 
cessiul on many applications. Each application must 
be studied from a standpoint of economics before con 
ideration is given to the use of the carbon-dioxide 


shielded metal-are process in its stead 


Requirements for Carbon-Dioxide-Shielded 
Metal-Arc Welding Process 

With any new process, we can become very enthusi- 
sti While it is believed that the use of COs as a 
shielding gas for welding mild and medium carbon steels 
has a great future, it should be pointed out that this 
process is not a cure-all or panacea for all welding prob- 
lems. ‘There are certain requirements which must be 
met if this process is to be used successfully 
Fitup 

Like all automatic welding processes, the weld joint 
fitup requirements should be good, if high quality welds 
are to be obtained. While the carbon-dioxide-shielded 
metal-are process is not any more eritical than other 
automatic welding processes, fitup must be reasonably 
good if the process is to be successful 
Jigs and Fixtures 

Adequate jigs and fixtures are required for the carbon- 
dioxide-shielded metal-are process, the same as for any 
other automatic welding process. Many production 
jobs welded with automatic equipment are not success 
ful, due to inadequate jigs and fixtures 
Stee! Composition 

When welding killed or semikilled steels, many com 
mercially available wires developed for the shielded 
inert-gas metal-are process are satisfactory for use with 
the carbon-dioxide metal-are Process Hlowever, when 
welding on rimmed steels, it may be necessary to adjust 


the wire composition in order to obtain sound welds 


Fig. 10 Tested single-pass butt weids in A-285 stock show 
good strength and ductility 


Position of Welding 

Welding with the carbon-dioxide-shielded metal-arc 
process has been in most cases limited to welding in the 
downhand or flat position, although in several instances 
satisfactory welds were obtained when welding downhill 
at angles up to 60°. The process is readily adaptable 
to welding of circumferential seams, up to * yin. in 
thickness, depending on the diameter of the unit being 
welded 

Using this process, the welding are may be located 
off-center to take advantage of a flooding or a cutting 
are as desired, and still obtain satisfactory results 


Plate Thickness 


Present requirements of the carbon-dioxide-shielded 
metal-are process are confined to single-pass welds up 
to '/»-in. in thickness. However, recent work has indi 
cated satisfactory results with two pass welds in stock 
up to ® in. in thickness. Laboratory work has in 
cluded multi-pass welds in */q-in, A-285 stock for 0.505 
in. all-weld metal specimens, which we will discuss 
later in this paper. 


Welding Procedure 


As with all automatic welding processes, success dé 


Table 5—All Weld Tensile Properties of Welds Made with Various Wires 


0.505-In. Diam Specimens 


Vield Tensile 
Wire etrength strength Elona. in 
fy jn p psi in., % 
\ 62,000 5,200 
70.800 23.5 
800 81,850 27.5 
65.400 82,700 27.5 
( 82000) 03,150 140 
03 500 17.0 


Hounsfield No 
Elone 


\ oo O00 1,000 21.0 


62,635 SS 270 25.0 


12 Specimer 


Red. of 

area, © Remarks 
so Silky, flake 
Silky, flake 
57.4 Cup and cone, silky 
58.3 ‘/, cup and cone, silky 
45 Silky, flake 
21 Silky, flake 


1.0 Shear, silky 


0 cup and eone, silky 
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pends a great deal on the welding procedure, which after 


being worked out to give the desired quality of the weld 
must be rigidly enforced to give satisfactory production 
results. 

In order to produce satisfactory welds with this pro 
ess, high current densities are required. On most ap 
plications the current density will vary between 100,000 
and 200,000 amp per square inch for satisfactory ar 


characteristics 


Ezonomic Survey 
In addition to the technical requirements, economi 
factors must also be considered Asin any automati 
process, the first basic economic factor is that a large 
number of identical or similar items must be available 
for welding if the process is to be economically feasible 
Rach application must be studied to determine if the 
carbon dioxide shie lded metal-are process | appli ible 
Mechanical Properties of Weld Metal 
Mechanical properties ol weld metal deposited with 


shielded 


three types ol wire using the cearbon-dioxide 


metal-are proces as determined by all-weld tensile 
specimens, are shown in Table 5 The 0.505-in. al 

weld tensile specimens were machined from multi-pa 

welds made in in. A-2S85 ste Heounsfield 12 
all-weld tensile specimens were removed from. single 
Pitss production application You will note from the 
mechanical properti that these veld vere it isl 


tory in all respects. Referring to the “B” compositio 
in Table 5 the weld metal is certainly equi lin a re 
aspects to that obtained from the test tym of coated 
electrode 

igure 10 show the results of test made on a butt 
weld in A-285 steel, using the carbon-cioxic 
shielded metal-are process 

The longitudinal, root and face bend pecimel aL 
noted good ductility penetration and side wall fusior 
The joint tensile specimens, all of which failed in the 
base metal either with or without weld reinforcement 


left on, denote adequate strength 


Metallurgical Investigation 


\ seri of metallurgical investigatior ere mac 


weld metal deposited vith the carbon-cdioxide hielded 
metal-are process taken trom vanrio velds made both 
Wn production and the laboratory his investigatio 
revealed that the weld metal was free from nitric 


clusior as determined by heat treating the specimer 


to precipitate exce nitrogen in isible form Ihe 
study aiso re ealed that thy veld metal elena mad 
sound, free from segregations and oxide inclusiot 
Vetallurgical investigations were alse ducted 

elds made with argon and helium under similar circum 
fance and the results were quite in ! ror th 
metallurgy i! standpoint, no differe nee ere detected 
hetween welds made with carbon dioxide, argon o1 


helium 
Investigation of New Applications for This 
Welding Process 


While we have presently et up lor 
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the carbon clioxice shi lded metal-are welding process 
single Pass welds in relatively thin plate, recent work 
from the standpoint of equipment, wire composition 
and ever increasing knowledge of thi process has per- 
mitted the successful welding of heavier gage materials 
by means of multi-pass welding 

Figure Ll shows the first step in this direction, in 
butt weld were in me 


whit h double pa 
properties from the 


i“ d mech 


dium e¢arbor 


were adequate for 


this application More recent work ha included using 


standpoint of strength and ductility 


this process in thy elding of lo LOY high-tensile 


Fi 


Fig. 11 Double-pass butt welds made in medium-carbon 
steel were satisfactory from the standpoint of appearance, 
side wall fusion, strength and ductility 


teels, in the thicknesses up t it} Results to date 
ire very encouraging and further work along this line is 
continuing These particular py itions have not 


been used in production, and at present are still in the 


laboratory tage 


Qn multi-pa elding of hes r gawe material, it 
has heen found bene il to ite the groove de gn by 
reducing the root yap opening order to obtam ound 

eld Wire compositio i remcly iinportant, 
ind must be carefu elected tol feel COM pos tions 


ing we lded 


Conclusion 
ing process, the 


it the outset usually limited 


However th cont ed rel luse in production 
the range ol appu apn and the proe 
‘ hecome wie 4 At the pl ent time there 
ire a number of itions of the cearbon-dioxide 
hielded met ( production Use ‘Lhese 
ippheatiotr have be proved omucal and of good 
qualit We belheve these apy indicate that 
the use of the cart etal-are Process 
have consideral le pact on the lding industry 
Recent pul it have ind ed that a number of 
mpanie re extyre nterested this process, and 
1 great deal ot on midustry 
ise at the press With crphasis of many 
people working to ia roal, the use of 
carbon dioxide as a shielding ¢ e welding industry 
eert tay 
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BUILDUP MADE EASIER 


BY GAS TUNGSTEN-ARC PROCESS 


BY C. S. BEAVERS 


The Birmingham Electric and Manufacturing Co., 
Birmingham, Ala. specialists in industrial electrical 
machinery repair and machine work —-uses the inert-gas 
tungsten-are process with filler wire feeder to build up 
motor shafts. Like many users of the process for 
economical overlays on metals, this company finds it 
easy to pinpoint what they like best about the 
process less work, cleaner operations and a better job 
at lower costs 

Take preparation -preparation cost is one-third that 
of older methods. When wire employed by the fillet 
wire feeder unit builds up shafts, the only preparation 
necessary to do a good job involves taking a thin cut 
over the shaft surface to clean the metal removing oil 
deposits and then trueing up the shaft 

(Also, since the amount of deposit metal required is 
better controlled, considerable time is saved in machin 


ing shafts at the finish 


C. 8. Beavers ia Technical Sales Representative, Birmingham District, Air 
Reduction Sales 


Fig. | Inert-gas tungsten arc in operation for motor shoft 
buildup at Birmingham 
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\nother advantage is that less heat is transferred to 
the shaft; thus this company gets a better job along 
with the benefits of a fusion overlay instead of a me 
chanical bond. The setup for the welding operation is 
comparatively simple. The holder is mounted on the 
tool post of a lathe. The welding ground connection is 
made through four brushes contacting a ring which 
rotates with the part \ variable speed motor drives 
the lathe at speeds required for welding different size 
shafts 

The holder is connected to a high frequeney unit for 
establishing the are. On this operation '/,-in. diam 
standard tungsten electrodes are used with */,-in. gas 
nozzle; argon gas flow is 15 cfh with d-c straight polar 


diam. mild steel 


ity, 225 amp; filler wire is 

()perating the lathe at 9 threads per minute, a buildup 
of '/,-in. on the diameter of '/»-in. on the side can be ob 
tained on a 4-in. diam. shaft. In welding larger or 


smaller shafts, these figures change 


Fig. 2 Closeup shows weld deposit and view of holder 
and filler wire feeder 
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Fourth Welding Show Will Be Largest Ever Held 
—All Available Space for Displays Assigned 


The fourth Welding Show, sponsored 
by the AmericaAN WELDING 
will be staged in the Memoria! Auch 
torium, Buffalo, N. Y., May 9 to 11 


The exposition will be the nirgest evel 
held in the industry It 
one-third 
Kansas (i how 1955, and 
per cent recat vhen the 


was lust suffalo in 1954 


All Ne space 
been Sortie 
companies ll conduet 
total ol 25 ol pace hive 
been ass for exhibit booths Thi 
compares t! 700 in Kansas Cit 
and 18.000 in Buffalo im 1954 


preparations are being 

thre 1956 event the 

ause ol | con 
stitution meeting 
are no Moin ml 1956 
ill witne first time that an instal 

lation of offieers will be held at the san 


time as the exposition 


The img \leeting 

will te “he uring the imme wee} 
will introduce the many 
mine innounced last 
montl Phes« nelude the co 
sponsors! ip of four technieal sessions 
by the Metals Engineering Division of 
Viechanicon 
onsorship | the 
Weldin | Atom) 


kinerg or son al On thre 


the Amerwat wt ol 


component 
and the aston on the 
subject ¢ i il in fire pre 
vention il Acti 


in papers 


or maintenance techniques and reduce 


An educational lecture series intended 
nempally for students in the engineer 


y field is tentatively scheduled 


Among ctivities will be 


Plant tours of facto sin the Niagara 
miter Ts will it 
opments in welding 


production p ol 


thi 
thi fests 
towether Is «of 


itives and AWS 


ertuinment pro 


Pat for 


short trip 
included 


meeting, as mentioned 

ne of the highlights in 
1055 witnessed the 

e Society conducted 
meeting in the Spring, it 
to extend the term of all 
the Spring of 1956. In 
cers will be installed 
include the annual 

lent Humberstone and 

the past year’s activi- 


\lnwrath, executive 


be divided between 
Auditorium and the 
ive located within 

ce of each other 
velding conference 
lecture series will 
litoritum, while the 
ions, the annual 
events will be 


itions may be had 
appl ation 

wal to the 

in New York 


ho ish to 


AWS DIRECTORS-AT-LARGE 

Term Expires 1956 1957 
R. W. Clark 
J. W. Mortimer 


James Earthman 
Monro B. Lanier 
|. Morrison 


H. R. Pratt 


Hal Savage 


R. L. Townsend 


AWS DISTRICT DIRECTORS 

District No. 1 «New England 
Sidney Low 

District No. 2+ Middle Eastern 
D. B Howard 

District No. 3* North Central 
C. E. Jackson 

District No 4+ Southeast 
A. E. Pearson 

District No. 5+ East Central 
J. H. Blankenbuehler 

District No. 6* Central 


J. R. Stitt 


1958 
G. O. Hoglund 
E. D. Peters 
J. L. Wilson 


R. J. Yarrow 


District No 7 West Central 
A. F. Chouinard 


District No. 8+ Midwest 
H. Jackson 


District No 9 * Southweet 


J. B. Davis 


District No. 10+ Western 


R. H. Smith 


District No. 11 +Nerthwed 


C. M. Styer 
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add gaiety to their trip by traveling in 
a group should make early arrangements 
with busses for 
group accommodations 


railroads, airlines or 


California Student Chapter 
Hears Plummer 


Fred L. Plummer, director of engi- 
neering at Hammond Iron Works, War- 


ren, Pa., and past president of the 
AWS, AWS Student 
Chapter of California State Polytechnic 
College on November 16. The subject 
of his was “Field Erected 
Storage Vessels 


addressed the 


discussion 


A great deal of interest was shown in 
Mr. Plummer’s discussion. The meet- 
ing did not break up until midnight and 
only then because Mr. Plummer had to 


eateh a train 


Past-President ‘Fred'’ Plummer discussed pressure vessels at the November | 6, 
1955 meeting of student members at the California State Polytechnic College. 
Pictured here are (left to right): Carl T. Schmid, chairman; Fred L. Plummer, John 
E. Bartley, secretary-treasurer; James H. Schield, vice-chairman; and Richard C. 
Wiley, Welding Department head 


TACTALKS 


FILLER METALS-——IV 


Surfacing Filler Metal 
by H. S. Avery 


At a meeting of the Surfacing Filler 
Metal Subcommittee (Subcommittee 
VII of the AWS-ASTM Committee on 
Filler Metal) in August a new tentative 
specification for a group of surfacing 
filler metals was approved after many 
revisions, It has since been approved 
by the Main Filler Metal Committee 
This is a culmination of about 4'/, 
years’ work, The specifications will be 
available in the spring of this year. 

iver since surfacing Was industrially 
recognized as an important technique, 
outlining of specifications has been 
difficult because the alloys have been 
largely proprietary and the useful prop- 
erties have not lent themselves well to 
engineering measurement. The present 
result still suffers from the second limi 
tation but should aid both the producer 
and the user of surfacing filler metals 

Six important groups of filler metals 
(1) high-speed steels, (2) austenitic 
steels, (3) austenitic 
(4) chrome-cobalt- 


manganese high 
chromium Lrons, 
tungsten (Stellite 


nickel-chromium-boron-alloys 


alloys, (5) 
and (6) 


type) 
a variety of copper base alloys (includ- 


Chairman, Subcommittee VII 
ASTM Committee on Piller Metal; Re 
American Brake Shoe (o 


H. S&S. Avery, 
AWA 
search Metallurgist 
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ing aluminum bronzes) are covered by 


chemical composition ranges standard 


sizes of welding rods and electrodes, 
packaging, physical quality details and 
informative appendices. In all, about 
13 specific grades are defined 

There are many other groups of sur- 
facing filler metals that are not yet 
covered. Subcommittee VII expects to 
add continually to the specification as 
rapidly as composition ranges can be 
sharply defined and matching technical 
be assembled for the corre- 


The 


groups tor 


data can 
lated appendix 
establish the 


draft were: 


used to 
initial 


criteria 
this 
(1) approximate industrial 


standardization; (2) covered only by 
expired patents, if they have been 
patented; (3) availability from more 


than one manufacturer, and (4) avail 
ability of a amount of infor- 
mation for the appendix 

A number of interested 
and individuals who 
liminary draft have indicated that the 
useful part of 


certain 


COM panies 
received a pre- 
appendix is the most 
the specification. For each 
tion of filler metal some information is 
provided about applications, hardness as 
welded, hot hardness, impact behavior 
oxidation and corrosion resistance, abra- 
metal-to-metal wear 


classifica- 


sion resistance, 
properties under compression, machin- 
ability, identification criteria, metallog- 
heat treatment and welding 


characteristics. A bibliography is ap- 


raphy, 


pended to show where sources may be 
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consulted and 
obtained 
Within this 


and quality of 
differs. The 


satisfied with 


some of the 


further information 


framework the amount 


available information 


subcommittee was not 


Items but 


voted to release the present form rathe 


than delay for 


that could be 


cle led 


further improvements 


to later versions 


This lack of generally accepted criteria 
of service performance and standard 


of weld 
problem. 


deposit 


i 


quality 
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Positions Vacant 


There are immediate openings for engi 
neers and scientists who can accept ap 


pointments as 


Patent 
salaries for Examiners 


hixaminers The 


start at $4545 a 


year, and it is possible to reach a salary o! 


$7570 in five and one 


half years The 


Patent Office also offers liberal vacations 
sick leave and pension benefits 


and 


lege degree in 


acientists holding a col 


oplied 


engineering ofr 


science, ora degree with i Major in chen 


istry or physics, or with certain 
credits in these fields, 
pointment as Patent Examiners 


examination, 
Commissioner of 
DC 


upon 


combined 
are eligible for ap 
without 
application to the 
Patents in Washingtor 
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TECHNICAL PAPERS SESSIONS 


1956 


AWS 
NATIONAL 
SPRING 
MEETING 


ASME METALS 
ENGINEERING 
DIVISION 
CONFERENCE 


MAY 7-11 eHOTEL STATLER, BUFFALO, N. Y. 


MAY 7, MONDAY MORNING 


REGISTRATION 
Lounge, Holel Slaller 


May 6 
1:00 P.M. to 6:00 P.M 


Sunday, 


Monday, May 7 
8:00 A.M. to 4:00 P. 
Tuesday, May & 
8:00 A.M. to 4:00 P. 
Wednesday, May 9 
8:30 A.M. to 4:00 P. 
Way 10 
8:30 A.M. to 2:00 P.M. 
May 
8:30 AM. to 12:30 PLM, 


Thursday, 


Friday, 


Assembly Room—10:00 A.M.—Official Opening & Business Session 


Address—J. H. Humberstone, President, 


{Wes 


Digest of the Technical Meeting Papers—J. J. Chyle, lst Vice-President, AWS 


European Welding Operation—Report and Open Discussion—R. W. Clark, 
S. A. Greenberg and C. kb. Jackson 


MAY 7, MONDAY AFTERNOON 


Three Simultaneous Sessions 


1. WELDABILITY AND 
RESEARCH 


Empire State Room—2:00 P.M. 


A. The Evaluation and Comparison 
of Weldability Tests on Armor Mate- 
rials 

by S. WEISS, J. RAMSEY and H. UDIN 
Vassachusetls Institute of Technology 


B. Some Dynamic Properties of Heat- 
Treated Low-Alloy Weld Deposits (Ni- 
Mo-V 

by W. H. WOODING and FRANKS 
Philadelphia Naval Shipyard 


Impact Performance of Syntheti- 
cally Reproduced Heat-Affected Zone 
Microstructures in T-1 

by E. F. NIPPES, Rensselaer Polytlechnu 
Institute, and C. R. SIBLEY, Air Reduc 


tion Research Labs 


FEBRUARY) 


2. GAS-SHIELDED 
WELDING 


Vew York Room—2:00 P.M. 


A. Metal Transfer Characteristics in 
Cas-Shielded Are Welding 
by HOWARD ©. LUDWIG 


Research Lahs 


Westinghouse 


Argon-Iydrogen Mixtures for 
lungsten-Are Welding 
by bk. F. GORMAN and 71 


Linde Air Products Co 


Vek LRATH 


‘ New Power Sources for Metal-Arc 
(,as-Shielded Welding 


by A. WELCIT, General klectric Co 


3. WELDED STRUCTURES 
Delaware Room—2:00 P.M, 


A. Welded Joint Design for Economy 
in Structural Fabrication and Eree- 
tion 

by OMER BLODGETI 


Lincoln Kleetric 


Bb. Welded Top Plate Beam-Column 
Connections 

by CYRIL D. JENSEN, Lehigh Univer- 
sily, and Kt. FORD PRAY TIT, Syracuse 


(. A New Concept io Fabrication and 
Launching of Vehicular Tunnel Tubes 
by F. P. L[APALUCCI, C. J. ASCENZI 
and W. GEARHART, Jr., Baldwin 
Lima-Hamiulton Corp 
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4. NUCLEAR REACTOR 
COMPONENTS 


New York Room—9:30 A.M. 


Committee of 


Welding 


Atomic Energy Commission 


Sponsored by 


A. Fabrication of Homogeneous Ke- 
actor Test Vessel Assembly 

by L. F. BLEDSOR, F. V. DALY, New- 
port News Shipbuilding 4 Drydock Co., 
and G. Bk. ELDER, W. BR. GALL, E. C. 
Miller, Union Carbide Nuclear Co 


B. Fusion Welding Zirconium for a 
Nuclear Reactor 

by BRUCK L. BAIRD, North American 
Aviation, Ine 


(. Sedium Corrosion and Oxidation 
Resistance of High Temperature Braz- 
ing Alloys 

by G. M. SLAUGHTER, k. E 
MAN, C. F. LIETTEN, F 
ARCA, Oak Ridge National Lab 


HOFF- 
PATRI. 


7. WELDING OF 
DISSIMILAR METALS 


New York Room—2:00 P.M. 


Sponsored by the Metals Engineering 
Division of ASME 


A. Development of a Ferritic-Aus- 
tenitie Weld Joint for Steam Plant 
Application, and Simulated Service 
Tests 

by F. EBERLE and J. T. 
Babeock and Wileor Co 


TUCKER, 


Butt Welding Austenitic Stain- 
less Steel to Ferritic Steel in Cylindri- 
cal Shapes 

by J. DONAHUE, Westinghouse Elec- 
trie Corp, 


in Welded 
Joints at Elevated Temperature and 
Its Effect on Certain Mechanical Prop- 


Carbon Migration 


erties 
by ROBERT J. CHURISTOFFEL, ROBERT 
VM. CURRAN and JOHN E. CORR, 


General Electric Co 


MAY 8, TUESDAY MORNING 


Three Simultaneous Sessions 


MAY 8, TUESDAY AFTERNOON 


Three Simultaneous Sessions 


5. WELDABILITY AND 
RESEARCH 


Empire State Room—9:30 A.M. 


A. Investigation of Weld-Metal 
Cracking in High-Strength Steel 
Part Il 

by ARTHUR LOWE, Jr... RAEMAN P. 
SOPHER, PERRY J. RIEPPEL, Battelle 


Memorial Institute 


B. A Weld Cracking Susceptibility 
Test for Sheet Materials 
by J. S. BOUDREAU, General Electric 


Co. 


(. Fracture Behavior in the Slow 
Notch-Bend Test 

by WILLIAM J. MURPHY and R. D. 
STOUT, Lehigh University 


8. SAFETY, HEALTH AND 
FIRE PREVENTION 


Empire State Room—2:00 P.M. 


Sponsored by Technical Activities Com- 
mittee 


A. Health Aspects in Welding 
by B. L. VOSBURGH, M.D., General 
Eleetrie Co. 


B. Safety in Installation and Use of 
Welding Equipment 

by BENJAMIN F. POSTMAN, Em- 
ployers Mutual of Wausau 


Fire Prevention 
by BE. R. WALLACE, Eastman Kodak 
Company 


D. A Plant Program for Plant Safety 
and Efficiency 


(a) The General 
Motors 
by ROBERT L. SVNYDERS, General 


Votors Institute 


Approach of 


(b) Organizing and Applying the 
Program 

by LEON J. ROSE, Fisher Body Div., 
General Motors Corp 
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6. RESISTANCE WELDING 
Delaware Room—9:30 A.M. 


A. Characteristics of Mash Seam 
Weld 
by M. L. BEGEMAN and E. J. FUNK, 


University of Texas 


B. Complete Spotweld Quality-Con- 
trol by Examination of Torsion-Shear 
Fracture 

by A. V. WENDLING and P. JOUMAT, 
Setaky Bros. 


C. Metal Gathering by the Kesist- 
ance Heating Process 
by W. F. HAESSLY, 
Corp. 


Taylor-W infield 


9. WELDING ELECTRODES 
Delaware Room—2:00 P.M. 


A. New Iron Powder Electrodes and 
Their Application 
by ROBERT SHUTT, Lincoln Electric 


Co. 


B. Effect of Moisture in the Coating 
of Low-Hydrogen lron-Powder Elee- 
trodes 

by D.C. SMITH, W.G. RINEHART and 
K. P. JOHANNES, Harnischfeger Corp 


Cc. Development of Filler Wires for 
Welding SAE 4130, 4140, and 430 
Steels 

by H. W. MISHLER, R. P. SOPHER and 
P. J. RIEPPEL, Battelle Memorial I nsti- 


tule 
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MAY 9, WEDNESDAY MORNING 


Three Simultaneous Sessions 


10. TYPE 347 STAINLESS 
STEEL 


New York Room—9%:30 A.M. 


Sponsored by Metals Engineering Divi 


sion of ASME 


A. Time and Temperature Depend- 
ence of Welded Joint Properties 
by J. HEUSCHKEL, 


search Labs 


Westinghouse Re 


B. Time-Temperature Effect on Prop- 
erties of Weld Heat-Affected Zone in 
ly pe 347 Stainless Steel 

by E. F. NIPPES, Rensselaer Polytechnic 
Institute, W. L. FLEISCHMANN and 
R. L. MEHAN, Electric Co., 
B. SCHAAF, Westinghouse Electric Corp. 


General 


C. Some Considerations in the Weld- 
ing of Austenitic Chromium-Nickel 
Stainless Steels 

byO.R. CARPENTER and R. D. WYLIE 
Babcock and Wilcor Co. 


11. PIPING AND TUBING 
Empire State Room—9:30 A.M. 


A. Are Welding of 2'/,% Cr-1% Mo 
Alloy Steel Pipe 
by JAY BLAND, 


(Indiana) 


Standard Ou Co 


B. Joining Tubes to Tube Sheets for 
Corrosive Radioactive Chemical Serv- 
ice 


by W. R. SMITH, General Electric Co 


(. Eeonomics of Welding in Small, 
Non-Critical Piping 

by HERSCHEL A. SOSNIN 


Tube Turns, 


MAY 9, WEDNESDAY AFTERNOON 


Three Simultaneous Sessions 


13. TESTS OF WELDS 
New York Room—2:00 P.M. 
Metals 


Sponsored by Engineering Divi 


ASME 


sion of 


A. Correlation of Test Requirements 
and Characteristics of Welded Fabri- 
cation 


by HELMUT THIELSCH, Grinnell Co 


B. Inspector’s Interpretation of Re- 
sults of Tests on Welds 
by T. R. HARDIN, Hartford Steam Boiler 


Inspection Insurance Co 


Fesvary 1956 


14. HIGH ALLOYS 
Delaware Room—2:00 P.M. 


A. Rupture Properties of Inconel 
Weldments at 1400, 1600 and 1800° F 


by DONALD A. SCOTT, The International 
Vickel Co. of Canada 


B. Nickel ~ Chromium - lron Weld- 
ments—Through the Microscope 

by HENRY JOSEPH ALBERT and 
FRANK SAUERSOPF, General Dynam 


ics or poration 


©. Welding the Cupro-Nickels by the 
Inert-Cas-Shielded-Are Processes 
by LOWELL H. HAWTHORNE 


Copper and Brass, In 


Revere 


News 


Socrel 


12. BRAZING AND 
SOLDERING 


Delaware Room—9:30 A.M. 


A. Fatigue Strength of Silver Alloy 
Brazed Joints in Steel 
by CHESTER H. CHATFIELD, Handy 


Jd Hlarman 


B. Physical Properties of Commer- 
cial Silver Copper Phosphorus Alloys 
hy KARL M. WEIGERT, Curtiss-Wright 
f orp 


Principles and New Developments 
of Tin-Zine Alloys for Soldering 
Aluminum 

by ARTHUR S. LAURENSON, Belmont 
Smelting and Refining Works, Ine 


15. WELDING AND 
CUTTING PROCESSES 


Empire State Room—2:00 P.M, 


4 Ultrasonic 
by J. BYRON 
and JAMI 
Dunn Lahe 


Welding 
JONES, Aeroprojects Ine., 


POWERS, Jr., Pilman- 


Dungsten-Are Cutting of Alumi- 


ly ht. L. OBRIEN, G. W 
J. MAIER, 111, Linde 


OYLENR and 


tir Products Co 


Mechanical with 
Thermal Methods of Cutting Alumi- 


(. Comparison of 


num and Stainless Steel 


by KDWARD H. ROPER 


Sales Co 


1ir eduction 
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STRESSES 


sion of ASME 


pered Steels 


Naval Research Lab 


Lab 


19. ALUMINUM 


Naval Sh ‘ip yard 


B. Are Welding of 


Between Aluminum 
Steel 


Aluminum Company of 


by P. P. PUZAK and W 


General Electric Co 


MAY 10, THURSDAY MORNING 


Three Simultaneous Sessions 


16. HIGHER WORKING 17. STAINLESS STEEL 


Empire State Room—9%:30 A.M. 
Sponsored by Metals Engineering Divi- 


A. Balanced Pressure Vessel Design 
and Construction for Improved Eeo- 


by D. ROSSHIEIM, M. W. Kellogg Co 


B. Evaluation of the Significance of 
Charpy Tests for Quenched and Tem- 


«. The Significance of Fatigue Data 
in Pressure Vessel Design 


by T. J. DOLAN, University of [linois 


DD. The Significance of the Tensile 
‘Test in Pressure Vessel Design 


hy W. KB. COOPER, Knolls Atomic Power 


MAY 11, FRIDAY MORNING 


Three Simultaneous Sessions 


New York Room—9:30 A.M. 


A. Large Seale Aluminum Fabrica- 


by STANLEY J. ROBERTS and OR- 
VILLE P. CARDINAL, San Francisco 


Aluminum in Heavy Sections 
by WILLIS G. GROTH 
MATUSZESKI, ACF Industries, Ine 


(. Properties of Are-Welded Joints 


by M. A. MILLER and Ek. W 


(merica 


S. PELLINI, 


and it 


Ceorgian Room—%:30 AM. 


A. Caleulation of Ferrite Content of 
Stainless Steel Weld Metal 

by W. T. DeLOONG, G. A. OSTROM and 
E.R. SZUMACHOWSKI. McKay Co. 


B. Root Passes in Stainless Steel 
with New Inert-Are Procedure 

by EUGENE B. LaVELLE, L. H. RAS 
MUSSEN and M. KUCHERA, Gen- 
eral Kleetrie Co. 


C. Stress-Corrosion Cracking of Type 
304 Austenitic Stainless Steel 

by HUGH L. LOGAN and RICHARD J. 
SHERMAN, Jr., National Bureau of 
Standards 


20. PRESSURE VESSELS 
Empire State Room—9:30 AM. 


A. Unpredictable Behavior of Welded 
Pressure Vessels in Agricultural Am- 
monia Service 

by THOMAS J. DAWSON, Ingalls Shap 
building Corp. 


B. Statice and Fatigue Resistance of 
Welded Pressure Vessels 

by DR. GEORGES WELTER Feole Poly- 
lechnique 


Multi - Power Submerged - Are 
Welding of Pressure Vessels and 
Pipe 

by R. A. KUBLI and W. B. SHARAN 
Linde Atr Products Co 


18. APPLICATIONS 
Delaware Room—%9:30 A.M. 


A. Application of Pressure Welding 
to the Aireraft Industry 
by ARNOLD LAGE, Menasco Mfg. Co 


B. How to Reclaim Plant and Ma- 
chinery by Practical Welding Applica- 
tions 

by GEORGE GORDON MUSTED, Weld 
ing Engineer & Consullant 


C. Nondestructive Testing of Welds 
by WARREN J. MeGONNAGLE, Ar- 
gonne National Lab. 


21. SURFACING 
Delaware Room—9:30 A.M. 


A. Automatic Hardfacing Saves Pipe 
and Catalyst 
by R. F. ARNOLDY, Tezas Alloy Prod 


ucts Co. 


B. Welded Overlay Rotating Bands 
by FRANK W. HUSSY and IRVING G 
BETZ, Pitman-Dunn Laboratories, Frnak 


fort Arsenal 


Comparative Properties of Elee- 
trodes for Are-Welding Austenitic 
Manganese Steel 

by H. F. REID, Jr. and W. L. LUTES 
VUckay Co 


The above schedule of technical papers is not 
necessarily final, 
tailed program, including an account of other 
activities, will be published in the April issue 


of THE WELDING JOURNAL. 


{ more complete and de- 


Hours of the 


Exposition 


Society News 


WELDING SHOW EXHIBITS 
AND DEMONSTRATIONS 


MEMORIAL AUDITORIUM 


fdmission by Registration 


Wednesday, May 9 
12:00 Noon to 10:00 P.M. 


Thursday, May 10 
10:00 A.M. to 10:00 P.M. 


Friday, May I1 
10:00 A.M. to 6:00 P.M. 
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8 reasons why production welding 
should be done with LINCOLN 


1. Choice of AC or DC welding current... which- 
ever is best for your job. The ideal w elder for pro- 
duction line operations. 


2. Dual control gives soft arc and forceful, non-sticking 
arc... Idealarc gives you both, in AC and DC, 


3. Easy Striking... Lincoln Arc Booster gives easy 
striking for both AC and DC to assure positive 
arc starting. 


4. Steady arc that is easiest to hold with any elec- 
trode in any position, AC and DC, 


5. Dependable operation under the heaviest loads... 
with complete overload protection against burnout, 


6. Simplest Installation. .. operates on single phase 
pow er. 


7. Available as a straight AC welder to which DC 
can be added at any time. 
AND THE BEST REASON OF ALL 

8. LOWER COST PER WELD through faster AC and 
DC welding with Lincoln's new iron-powder 
electrodes: 

JETWELD 1 for welding flat and horizontal 

fillets. 


JETWELD 2 for welding flat, deep grooves and 
horizontal fillets. 


JETWELD 2HT for welding flat position, deep 
groove joints and fillets in low-alloy, high 
tensile steels 


“Ym proved” FLEETWELD 47 for fast, smooth, 
all-position welding. 


Hadn’t you better check LINCOLN now? 


Have Lincoln’s factory-trained specialist show you how IDEALARC 
and these new Lincoln electrodes will give you better production, 
lower costs. Write for Bulletin 1343. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1912, Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 


1956 


| 
4 
« 
j 
3 
| > = 7 | 
j 
159 @ 


HOME CONSTRUCTION 


Fort Wayne, Ind.--John R. Worth- 
man of John R. Worthman, Ine., 
home builders in Fort Wayne and 
surrounding area, was the speaker at 
the December 18th dinner meeting of 
the Anthony Wayne Section held at 
the Hobby Ranch House, where a 
delicious swiss steak dinner was 
enjoyed by 45 members 

Mr. Wayne gave a very good talk 
on homes and their construction and 
what we can look forward to in the 
future 


WELDING OF TITANIUM 


Birmingham, Ala. A joint meeting 
of the Birmingham Section and the 
Birmingham Chapter of the American 
Society for Metals was held on 
December at Hooper's Cafe 
Speaker was J, J. Chyle, director of 
research A. ©. Smith Corp Mil 
waukee, and first Vice-President AWS 
His talk on the welding of titanium 
was presented in an excellent manner, 


ANNUAL CHRISTMAS 
PARTY 


Chicago, Ill. On Saturday even 
ing, December 10th, the Chicago 
Section held its first annual Christmas 
party and dinner dance at the Lake 
Shore Club Approximately 200 
members, guests and their wives 
attended this gala affair 

The events of the evening were 
cocktails, dinner, door prizes, floor 
show and dancing 

To say that a “good time was had 
by all” would be putting it mildly, as 
everyone who attended is looking 
forward to next year’s event 


SILVER BRAZING 


Cleveland, Ohio--Silver brazing of 
all metals, including nonferrous types 
was discussed by Alden W. Swift 
WS, at the December meeting 
of the Cleveland Section held at the 
Manger Hotel with an attendance of 
70 members and guests. Associated 
with Handy & Harman, New York, 
Mr. Swift is considered an expert in 
his field His thorough presentation 
included a deseription of the proper 


as reported to Catherine O'Leary 


silver brazing techniques and an ex- 
planation of how to attack specific 
problems 

Mr. Swift's talk was found most 
helpful and constructive by those 
present 

“How's Your Retail Credit Rat- 
ing?’ was the title of a coffee talk 
given by Richard A. Herrick, credit 
manager of Sterling-Lindner-Davis 
Co., Cleveland, which revealed how 
retail credit affects all of us in our 
purchases and what credit men know 
about us 


LADIES NIGHT 


Denver, Colo.—On December 13th 
the Colorado Section held a Ladies 
Night, with an attendance of 31 
members, wives and speakers. The 
dinner was held in the Festival Room 
of the Oxford Hotel 

Coffee speaker Allen Auten, a mem- 
ber of the Colorado Mountain Club 
showed colored moving pictures taken 
during climbs up Devils Tower in North 
Kast Wyoming. This was very in- 
teresting 

The main speaker, Richard Tull 


SECTION MEETING CALENDAR 


FEBRUARY 23 


NIAGARA FRONTIER Section, Buffalo, N. Y. 
Sheraton Hotel, 8:00 P. M. “Processes and Equip- 
ment for Successful Welding Job” by H. J. 
Bichsel, Westinghouse Corp., Buffalo. 


MARCH 1 

NORTHERN NEW YORK Section. RPI, Troy, 
N. Y. “RPI Research Programs,” by RPI per- 
sonnel. 
MARCH 2 

NORTH CENTRAL OHIO Section. Plant 
visit, Gar Wood Industries, inc., Findlay Division, 
Findlay, Ohio. 
MARCH 5 

LEHIGH VALLEY Section. Joint meeting with 
ASCE. “Structural Welding Design,” by T. C. 
Kavanaugh, Consulting Engineer, Praeger & 
Kavanaugh, New York, N. Y. 


MARCH 8 

JOWA-ILLINOIS Section. 7:30 P.M. Ameri- 
can Legion Club, Moline, lil. “New Develop- 
ments in Submerged Arc Welding,” by R. A. 
Wilson, Lincoln Electric Co 


MARCH 13 

DAYTON Section. 8 P.M. Dayton Engineers 
Club, 112 E. Monument Ave., Dayton, Ohio. 
"New Resistance Welding Techniques.” Panel 
discussion. Carl Bertsche, Chairman. 


MARCH 14 

SOUTH FLORIDA Section. Miami, Fila. 
“Positioners,” by Jack J. Jorms, Harnischfeger 
Corp., Milwaukee. 

SAGINAW VALLEY Section. 7:15 P.M 


Dinner meeting, High Life inn, Saginaw, Mich 
“Aspects of Welding Metallurgy.” 


MARCH 16 


MARYLAND Section. Engineers Club, 6 W 
Fayette St., Baltimore, Md. “Submerged Arc 
Welding,” by Bob Wilson, Lincoln Electric Co 


MARCH 19 


ROCHESTER Section. “Evaluating the Iron 
Powder Coated Electrodes.” 


MARCH 20 

HARTFORD Section. Villa Maria, Glaston 
bury, Conn. Dinner meeting. “Oxygen and 
Acetylene Handling, Cutting and Associated 
Process,” by J. S. Douglas, Linde Air Products Co 
MARCH 21 

PITTSBURGH Section. Joint meeting with 
Pittsburgh Chapter of ASCE and the Civil 
Engineering Section of the Engineers Society of 
Western Pennsylvanic. “Current Techniques 
for the Production of Reliable Welds in Stee! 


Structures.” 


MARCH 22 

MADISON Section. Beloit meeting. “Im 
portance of Metal Spraying,” by C. J. O'Boyle 
MARCH 23 

MILW AUKEE Section. Milwaukee, Wis. “Gas 
Metal-Arc Welding,” by R. W. Tuthill, General 
Electric Co. 


MARCH 27 

NORTHWESTERN PENNSYLVANIA § Section 
Erie, Pa. “CO, Shielded Consumable Electrode 
Arc Welding,” by G. R. Rothschild, Research 
Labs., Air Reduction Co., Murray Hill, N. J 


Editor's Note: Notices to be published in any one given issue must reach Journal 
office prior to the first of the preceding month. Give full information concerning 
time, place, topic and speaker for meeting. 
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only min, to repair tl old by Hetsane weld. 


ings amounted t Bo ove e price of a new manitold 


“HELIARC”? WELDING SAVES 99% 
Of New Part Cost... 


Throughout industry. Hetiarne welding is being used be done in all positions on all types of joints— with portable 


to make repair welds in all ty pes of commercially fab- manual, and semi-automatt equipment Mechanized setups 
ricated metals—at a fraction of new part cost. In the are also available 
repair operation shown here. a ‘ie-in. thick stainless steel In Heniane welding there is no slag, spatter, or smoke 
aircraft engine exhaust manifold was Hetiane welded Phe weld area is args 1 from the harmful 
and made good as new for $15... the cost for a new eflects of the atmospher ! ! operator can see and 
manifold would have been $1.500 control the 

i i iswer to your labreatng 


Whether used for fabricating or repairing, Heian and repai or write your local 


welding is ideal for joining light gag etals. Welding can LIne Representat 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporstion ‘> 
Fast 42nd St at Ne 17 
3 
( Trade-Mark 


The terms “Linde” and “Heliarc” are registered trade- 
marks of Union Carbide and Carbon Corporation. 


Frepruary 1956 


he 

16] 


CHICAGO SECTION HOLDS DINNER DANCE in metal inert gas welding with CO, 


Questions answered by Mr. Vogel 


indieated appreciable interest by 


members 
A movie on Guided Missiles was 


shown through the courtesy of the 
U.S. Army, Fort Mead, Ga 


CARBON DIOXIDE 
WELDING 


Detroit, Mich.—-The Detroit Section 
met in the auditorium of the Engi- 


neering Society of Detroit on Friday, 
November Lith, to hear R W Tuthill 
awa, of the General Electric Co., dis- 
cuss carbon dioxide welding Motion 


pictures were used to show, at greatly 


reduced speeds, what takes place 


around the are when the several 
different methods are emploved. The 


limitations of the various methods 


were recognized along with their 
possibilities. Mr. Tuthill’s discussion 
left the group well entertained and 


well informed and it was generally 


agreed that the meeting was one of 


the most successful held to date 
About 150 were present for the meet- 


ing, and somewhat more than half 


of these gathered for dinner before 
hand and heard 8. F. Poole of the 
Penola Oil Co. tell of petroleum 
The first Annual Christmas dinner dance of the Chicago Section was held on Dec. research, in a most vivid manner 
10, 1955. Everyone had a good time, as shown above while enjoying after-dinner coffee 


president of the Denver Bar Associa- CLEVELAND SECTION ADDRESSED BY SWIFT 


tion, talked about everyday common 


legal advice concerning the 


average man, his problems relating 


»ownership of homes, cars and othe 


property He also discussed wills 
and trusts This talk was also very 
interesting and well told 


PLANT VISIT 
Middletown, Ohio-—-The 117 mem 


bers and guests of the Dayton Section 
took part in a tour of the Armeo 
Steel Corp. on November Sth The 


. visitors were able to observe first Shown in the background is the speaker's table during the December | 4th meeting 
hand some of the principal operations at the Manger Hotel. Third from right is Alden W. Swift, guest speaker; fourth 
involved in the produetion, rolling is Al Stern, Section Chairman 
and processing of steel This com- 


pany is a pioneer in the manufac 


turing and processing of special pur- 


prose steels 


INERT-GAS WELDING 


Dayton, Ohio 
dinner meeting of the Dayton Section 


The regular monthly 


was held on December i3th in the 
Daytor YMCA Cafeteria and the 
Dayton Engineer's Club 


Edward J. Vogel of the Liquid Shown with delighted fellow members Enjoying a humorous moment cre, left 
Carbonic Corp. presented an interest- is one of the few lady members of the to right: C. B. Herrick, Bob Henry, 
ing report of the latest developments AWS, Miss Eva M. Karnatz Harold Bloom and Harry McBride 
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SINGLE 


WELDER 
WILL 


MILLER SR RECTIFIER TYPE 
DC ARC WELDERS 


Available in 200, 300, 400 and 600 amperes, it is a superior 
direct current welder using Miller Unitran transformer control 
and selenium rectifiers for conversion from 3 phase AC line 
current. Miller SR Welders feature widest possible current range, 
extreme arc flexibility, maximum electrode deposition rate and 
highest electrical efficiency 


THE muter SRH 
RECTIFIER TYPE DC ARC 
WELDER 


A new concept in welder 
design for all DC metalic arc 
welding. Available in 200, 300 
and 400 amperes. It is rugged 
ly constructed, compact, and is 
designed to lend itself to stacking for parallel operation or to con- 
serve floor space. It has single range control and is weatherproof 


MILLER ARC WELDERS FOR 
TUNGSTEN ARC WELDING PROCESS 

These Miller Welders feature the patented 
Miller UNITRAN control circuit which com 
bines the transformer with its own integral 
flux diverter. This, in conjunction with ade 
quate open circuit voltage, high frequency, 
balancing resistor and optional controls in 
sures superior uniformity and flexibility 
throughout the entire welding range. Avail 
able in nine models 


mi 
tHE MILLER 
COMBINATION AC-DC WELDER 


Available in 14 models, this new Miller Welder 
provides both AC and DC welding power for applica 
tions where both are required. |t operates from a single 
phase power line and is available with high frequency 
and controls designed especially for inert gas arc and 
spot welding 


Write today for complete information Fe eS MILLER 100 SERIES HEAVY DUTY 
on these Miller Welders 3 ig INDUSTRIAL TYPE AC WELDERS 

4 a Designed for heavy production welding 
: and sutomatic welding applications. Avail 
able ir eight models The 100 Series 
Welders permit faster welding—as much 
as 35% faster, Movable coil design and 
80 volts OC YV. produces uniform and 
better welding characteristics throughout 
the entire range of the welder 


miller 


ELECTRIC MANUFACTURING CO., INC. 
P.O. Box 798 Appleton, Wisconsin 


it's MILLER you know it's the finest. , 


exacry 
THE RIGHT weiver | 
TO MEET EVERY WELDING REQUIREMENT 

| 
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SPEAKS IN DETROIT 


R. W. “Tut” Tuthill 


was the guest 
speaker at the November | |th meet- 


ing of the Detroit Section. He is 
pictured here with Al Last, technical 
chairman (left) and J. E. Rainey 
section chairman (right) 


INERT-GAS WELDING 


Orange, Tex.-- ‘The Sabine Division 
of the Houston Section met on Thurs- 
day, Dee. |, 1955, for 
meeting at the American Legion Hall 


dinner and 
in Orange 

Some 5O members and guests turned 
out to hear Warren G. Gumm 9, of 
the Linde Air Products Co., Houston, 
excellent semitechnical 
Metal-Are Weld 


and 


present an 
talk on “Inert-Cias 
ing.” Mr. Gumm 
pieture film to illustrate his 


used slides 


motion 
talk 

A sound color movie entitled “The 
Wettest Inch” showing the complete 
operation of a large cross- 
pipe line from Port Arthur, 
to the New Orleans, La. 
area Was shown through the courtesy 
of the Texas Co. of Port Arthur 


laving 


eountry 
Tex enat 


ADDRESSES SABINE 
DIVISION 


W. G. Gumm spoke before the Sabine 
Division of the Houston Section on 
Dec. |, 1955. His topic was “Inert- 
Gas Metal-Arc Welding” 


ANNUAL CHRISTMAS 
PARTY 


Huntington Park, Calif..-The Fal! 
activities of the Los Angeles and 
Long Beach Sections and the Aircraft 
Rocketry Panel brought 
to a successful conclusion on Thurs- 
day evening, Dec. 1, 1955, with the 
annual Christmas party The 
300 or more who attended enjoyed 
good fellowship and a 


and were 


stag 


well-balanced 
show. The dinner and pleasant sur- 
roundings Elks 
Lodge of Huntington Park were most 


enjoyable. 


provided by the 


CARBON DIOXIDE WELDING 


Wis.—lifty-five 
guests of the 


Madison, mem- 
bers and V adison 
Section met at dinner on October 27th 


at the Eagles Club House to hear 
John Koss WS, of the A. O. Smith 
Corp., Milwaukee, deliver a_ short 


and to-the-point discussion on carbon 
dioxide as applied to gas metal-are 
welding. The introduction of carbon 
dioxide in the welding of mild steels 
proved very versatile as illustrated by 
slides. 


RESISTANCE WELDING 
ADVANCEMENTS 


Madison, Wis.-—A Christmas party 
preceded the regular meeting of the 


Madison Section held on December 
15th at the Eagles Club House 
Fred Theiler, first vice-chairman, 


played the part of Santa Claus and 
did an exeellent job of distributing 
the gifts. Prior to this, the entire 
group sang Christmas carols 
Featured speaker at the regular 
meeting was Karl W. Matthes WS 
of the Precision Welder & Flexopress 


Corp.,  Cineinnati, Ohio Mr. 
Matthes’ subject “Advancements in 
Resistance Spot Welding’ was of 


genuine interest to one and all. His 
talk was accompanied by slides which 
pointed out very clearly the advance- 
ments that have been made in resist- 
ance welding. Each slide presented 
Was given careful attention and basic 


covered Mr. 
part of the 


theories were well 


Matthes 


program by showing some samples of 


coneluded his 


aluminum, tungsten and other metals 


welded successfully with resistance 


welding applications 


PLANT VISIT 


Benton Harbor, Mich. 
ber 17th 
the Michiana Section had an oppor- 
tunity to see the new Clark equipment 
plant for the first 
production 


On Novem- 


55 members and guests of 


since its 
Many new 
hefore are now 


time 
opening for 


items not fabricated 
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1955 
MEMBERSHIP 
DIRECTORY 


The 1955 Membership Direc- 


tory issue is now available to 
SocLery members, without 
charge. 

For your copy, write AWS 


Headquarters, 33 W. 39th St., 
New York 18, N. Y. 


this new and 


being produced in 
modern plant. 


!RON-POWDER 
ELECTRODES 


Newark, N. J. Kighty-eight mem 
guests of the New Jersey 
Section were present at a dinner meet- 
ing on “National Officers Night’? De« 
13, 1955 held at the 


bers and 


Kssex House 


Hotel, Newark, N. J National of- 
ficers present were: J. H. Humber- 
stone, AWS President: J. G. Ma 


grath, AWS Secretary; R.S. Donald 
AWS Treasurer; C. P 
Vice-President; Frank Mooney 


Sande 2nd 


AWs 


If it’s a Wagner 
AMP 


you know 


you ve 
bought the 
BEST 


Reports received from 
throughout the 
wherever Welding is a4 te 


tor indicate that Weider 


Sold only through Welding Supply 
Distributors in the U.S. and Canada 


WAGNER 
MFG. CO. 


50 W. Ist SOUTH ST. 
CKSON, MISSOURI 
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OFFICERS FETED BY NEW JERSEY SECTION 


President Joseph H. Humberstone is 
shown during his review of Society 


activities 


Secretary; J. W 


Assistant 
mer, AWS Director at 
D. B. Howard, Director 
No. 2. who was the 
evening 
President 


the Socrery’s activities and 


Morti 
Large ind 
District 
speaker ol the 
Humberstone reviewed 
reported 


current member hip growtl 
Magr ith gave i concise 


description of the Sociery’s next edi 


upon 


secretary 


tion of the Wetpinc HanpBook 
Speaker Donald Howard 
Supervisor of Metallurgy and We 


General Laboratories Re 


ing at the 

search and Development Department 
of American Car and Foundry ser 
wick, Pa His subject evaluating 
the Iron Powder Coated Electrode 
was very well presented and spiced 
with humor Illustrating with slide 
showing fractured test pecimens and 
research data, Mr. Howard gave a 
complete review of the exter © test 
procedures and final evaluation whi 
inciuded ill-weld metal t« 
test 2) guided bend test 
and micro examination 4) imy t 


Technical Speaker D. B. Howard de- 
livering his talk on iron-powder elec 
trodes 


Seated at the head table are, reading left to right: F. J. Mooney (hidden from 
view), C. P. Sander, E. DeLiberti, J. H. Humberstone, J. E. Riley, D. B. Howard, R. S. 
Donald, N. F. Kiernan, J. G. Magrath, J. W. Mortimer, C. E. Jackson, J. Hila (hid- 
den from view) 


WELDED PIPING 


New York, N. Y. 


Related to 
ibjecet ol 
New York Sect 


by Helmut 17 

engmee! 

Providence, R 
Mr. Thi 


if 
ene 

ire He « 

‘ to the 
mate i 4 
ng 4) ¢ 

A ele 

lé 
the point t ‘ 

‘ 
el ( 


‘ 
Section 


Piping Prob 


Welding Wil the 
presented te the 
ion on Dec 14, 1955 


ch OWS. metallurgical 


the Cannell Co. of 


background 
vith thre Welding 
the Luken 
halmers Mfg. Co 


resent ¢ mployer 


v hose 


Steel 


tft ‘ i 
erage ol pipe tal 
ned that the ere 
ing | 
nulacture eld 
lesig 
ehensive et ofl 
lf nstrate 
lered, and eact 


iting and timely 


we and Event 


models and an 


excellent f t demonstrate his 
tall nd gave the audience a clear 
inderstanding f the elaborate pre 

iutionary mie ine that are being 
take t ul ete e by the Govern- 


held at the 
Schwartz Restaurant 54 Broad St 


IRON-POWDER 
ELECTRODES 


Buffalo, N. Y.- On the first of 
December, in the aftermath of a 
elatively severe zzard, the Niagara 
Frontier Secti neil a regular dinner 
meeting at the Hotel Sheraton with 
15 members despite 


onditions Also at the 


meeting Wa i visitor of the Sabine 
1) Houston Section, in the 
person of Robert J. O'Brien W&, 

} ted with the Columbia 


Lake 


southern (Chemical Corp., 

The principal speaker was Donald 
B. H of the American Car and 
Foun Corp terwick, Pa., and 
i r ol ¢ rict number 2, AWS 
Mr. Hl | talk dealt with the 


powder coated elec- 


iation 
trode it prod tion use and he 
| ed ‘ itions testing, 
general capabiliti ind evaluation of 
these electrode The talk was of 


reneral interest ind well received 


BRITTLE FRACTURES 
Tenn. -W. 


Pellini, 


Knoxville, 


iperintendent of the Metallurgy 
f the ival Research Lab- 
to! Washington, D. C., was the 


peaker at the nt dinner meeting of 
the North Haat Tenn. Section with the 
Ame in Societs Metals held on 


hye i6th at the S. & W 


ceived the Wash 


award 


Mr. Pelli 
ington Aeade of 


science 


O54 ent in the Engi- 
ne gy Science gave an excellent 
tu on Brittle Praeture--Cause 

Prevent His talk, accom 
panied | les, presented an analysis 
the Lume brittle fracture in 
tructures. Inadequate 

ot petilit i metals, and low 
temperatu is presented as the 
brittle fracture 

The shorator tests in determining 
the ise nd the development of 
ten ow temperature 

nd determining 

thy ‘ f eeded to procure 


tempera 


indeed a very 


beneficial to 
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Mr. Bickel ved 
= 
New York City 
| 
Caf 
includes vork 
Research Couns 
f 
et 
icteristh ‘ ‘ engineer! lor the ture j el 
5 H. L. Hoffman conducted the ques He Syst ive a talk entitled ee me) 
tion and answer period which was f Nike the Rocket’s Red Glare’ nteresting i nme : 
lowed by the usual after meeting vhich was most fascinate; eve & present 
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STARTING 1/4 3/4 
ARC 
SECONDS 


NO FALSE STARTING, no ragged weld beginnings with the 
G-E a-c welder's hot-start. Automatic G-E hot-start gives an 


FOR ALL YOUR WELDING NEEDS.... 


A FULL LINE OF G-E 
WELDERS AND ELECTRODES 


G.E. offers all popular forms of arc 


welders plus a complete line of electrodes 
and accessories. This means that G.E. can 
recommend the equipment best for your 
favoring any o: 


job, without type. 


extra boost of current for '4 second. . 
striking and extra penetration at the start of the weld 


assures instant arc 


G-E MOTOR-GENERATOR WELDERS, are avail- 
able in 200- and 300-amp sets. They feature 
a unique interactor, which practically elimi- 
nates popouts and voltage fluctuations. 


NEW 200-AMP engine-drive welder, 
field-proven on construction and 
job-shop work, gives steady 


output, even above ful! load 


“| 
: 
Ps 
f 
% 


No False Starts... No “Popouts” | 
With New G-E Line of AC Welders 


Arc strikes instantly, stays steady—gives a sound weld from start to finish 


Any professional weldor knows that better threaded, rubber-cushioned shaft-——to give 


welds and easier welding begin with a you stepless current control 


good arc. 


SEE FOR YOURSELF the operating advan- 

General Electric’s new line of a-c trans tages of the G-E a-c welder line. Ratings 
former welders gives you this good arc are available in 300-, 400-, and 500-amps 


instant-striking and steady plus many 

and 295 amps for general purpose 
other features that make your welding ‘ 
: welding. Just contact your nearby G-E 
_ faster, easier, and more economical. 
i Welding Distributor and ask for a demon 


1. NO FALSE STARTS. G-E automatic hot 


start provides that necessary extra surge 


stration. He’s listed in the yellow pages of 


youl phone book 
of current which assures you of instant " 


arc striking. Besides saving time, the hot 
start furnishes extra penetration at the # 


start of the weld-—and reduces sticking 


2. ARCS ARE EASIER TO HANDLE, too. 
Popouts are practically eliminated be 
cause G.E. has made the normally stable 
a-c arc even more stable by the addition 
of special capacitors. These capacitors 
provide the equivalent of 5 additional 
open-circuit volts. 

3. G.E.’s FINGER-TIP CONTROL gives you 


pinpoint accuracy of current with the 


moving-coil design. You don’t have to 
“crank’’ the handle on a G-E welder to 


change current settings. It smoothly 


moves the primary coil on a finely 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


FREE DESCRIPTIVE BULLETING 

Section C711.3 Jeneral Electric Company, 

Schenectady 5, New York 


+ 


Please send me the bulletins checked 
below 
GEA-6243 G-E AC Welders 
GEA-6242 G-E Rectifier Welders 
GEC-664 G-E MG Weiders 
GEC-1333 G-E 200-amp Engine-drive 
Welder 
GED-.2564 G-E Electrode Catalog 


| Uy, 


Name 
Tithe Co 
A G-E EXCLUSIVE on the new 300- and GENERAL ELECTRIC'S LINE of clectrodes is the 
400-amp d-c rectifier welders is full most complete in industry. Special “balanced Street 
time arc-force control, which gives design’’ gives you a combination of: (1) Ease 
you a forceful, easy-to-handle arc of use (2) X-ray quality (3) Welding speed City State 


G.E.’S NEW ENGINE-DRIVE WELDER GIVES YOU... 


Steady Welding Output—at Full Load; 
Improves Weld Quality, Costs Less Too 


If you're using more than a 200-amp 


engine-drive welder for light to medium 


heavy construction, you may be losing 
money. You may be paying for ineffi 
eiency compensating for excessive loss of 


amperage and are heat when operating 
at full load for sustained periods 

Now, with G.E.'s new 200-amp engine 
buy 


more expensive, higher rated machines for 


drive welder, it's not necessary to 


pipeline, light construction, or job-shop 


work. This field-tested welder gives you 


steady output and 100% arc stability, 


hour-after-hour, even when operated 
above full load 

Test this powerful new welder yourself, 
and see the many advanced design fea- 
tures -new slow-down control, extra- 
rugged construction, and many others. 
Contact your nearby G-E Welding Dis- 
tributor today. He’s listed in the yellow 
pages of your phone book. Section 714-3, 
General Electric Co., Schenectady 5, 


New York. 


GENERAL ELECTRIC 


shown in 
stand on 


EXTRA-STURDY construction is 
this demonstration. Five nickels 
edge while welder is operate at ful! load 


— 
vat, 
4 
3 
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EUROPEAN WELDING 
METHODS 


Erie, Pa.—Roger W. Clark 
of the General Electric Co., Materials 
and Proes Lab Schenectady 
N.Y vas the featured speaker at the 
November 29th meeting of the North 
weatern Pennsylvania Section held at 
the General Electric Community 
Center 

Mr. Clark was one of the three U.S 
representatives on the OEEC Eur 
pean mission 250 and obtained a 
detailed first-hand picture of welding 
operations in many of the kuropean 
countries this side of the iron curtain 
His talk was a report on the findings 
of this mission 


FUTURE OF WELDED SHIPS 


Pascagoula, Miss.-!). R. Ham 
mett, production manager and assist 
ant vice-president, Ingalls Shipbuild 
ing Corp spoke on the future of 
welded ships at Paseagoula at the 
dinner meeting of the Pascagoula 
Section held on October 5th in the 
Ingalls Shipyard Cateteria 


FLOATING EQUIPMENT 


Pascagoula, Miss.Robert H 
Macy W technical assistant to the 
president ol Ingalls Shipbuilding 
(orp Pascagoula, was the speaker 
it the No ember Ot} dinner meeting 
of the Pascagoula Section held in the 
Shipvard Cafeteria Ingalls Ships ird 
Macy's topic wa Specialized 


Floating | quipment 


SIMPLIFIED WELDING 
METALLURGY 


Peoria, Il. December meeting 
of the Peoria Section was held 
Wednesday evening, Dee. 21, 1955 
at the Mecea Supper ¢ lub 

The speaker was Anton L. Schaeffle 
AW: of Allis-Chalmers Co. of Mil 
waukes Wis Hi subject va 

Simplified Welding Metallurgy for 


Welders and Welding Super 


The talk Was pre <ented vitl if 
pointing out metallurgical problet 
encountered in the velding of 
steels low ilioy tainie 
tee ind ad imilar stee \ lac 
Speake explained the ist 
proper procedures how to overt ( 
such defects as bead cracking, crack 


ing in the heat-affected zone, porosit 
ete 
Forty-one members and guest 


present 


MARINE WELDING 
Philadelphia, Pa.--A joint meeting 


of the Society of Nava Architect 


and Marine engine amd Phil 


Fepruary 1956 


ace phia Section was held on Finday eve ent the {Ws and 


evening, Dee 16, 1955, at the Engi the Marine hngineers have con 

ree Club Phy spenker vas Nor trifuted wreativ to the development 
in Moche ayy manager ol af ‘ mower plant svsetems 

Metallurgica kngineering of the At the end of the peaker’s talk 

Westinghouse Electric ¢ rp. at Lester there w nteresting discussion 

Pu ting it how the 
Mr. Mochel traced the development leve pment the new low hydrogen 
the steal turbine from the first i elect ‘ ive made this work 
ecessful one used to propel a ship possible 


in 1897 down to the present nuclea 


power plant in the submarine Nautilus PLANT TOUR 
He pointed out how welding has Tacoma, Wash. (ne of the largest 
made it possible to develop the turnout members and visitors of 
enormous power plant of today by the Puget Sound section took place 
eliminating tron castings and forgings on Novemb Oth when they visited 
used in earlier days to steel plate the Wanise Aluminum Plant in 
fabrication ed today Alloy steels Tacoma. Before the tour, Wayne 
for higher temperatures are made Clukes iperintendent of develop- 
iVailable = by velding Large bull ment for the Kaiser Corp., gave a 
gears in the turbine gear reduction short talk on the manufacturing 
ire fabricated thus making it possible process at the Tacoma works After 
to use nicke chrome moly steels his talk Mr. ¢ ikey led a tour through 
n the rims which have 300 Brinell the plant 
hardness The tou f the pot lines, foundry 
Atomic powe init will use welding ind maintenance shops was extremely 
requiring the greatest reliability and interesting the tour leaders 
new metals Qverall pieture of nu ere experi nanagement pet 
clear power will require illoy steels up onne 
to Gin. thiel Stainle ined coolant Mir. Cluke in hi speech pointed 
pump uses 6 in. thick welded stain out that there 4 be unlimited uses 
ess steel for aluminut n the future Uf welding 
Mr. Mochel pointed out how the can keep uy vith the demand for 


use and apply alloys and fluxes for 
Soldering, Brazing and Welding 
Aluminum and Aluminum Alloys 


ONE AND ONLY COMPLETE LINE 


ALUMINUM 


Alleys ond 


Handiest Pocket Reference is designed 
Particularly to service operator needs 
Brief * Direct * Available on Request 


eT ti il if 
tor eiding i ne 
h ize i ace ¢ i 
1or b he ha and 

ire me wt 

u 
ficic ers to suppl lor cre 


TWO NEW SOLDERS FOR JOINING ALUMINUM 
TO OTHER METALS 


Medium Temperatare Solder Good for 14,000 pai 

non-ferrous 

General Purpose Silver Solder nge 1). 000 pai 

she eq Like good 
107 


Your A-S Distributor Now Stocks 
Both 105 and 107, Ask to see what 
problems they can solve for you, 


4 ALL-STATE WELDING ALLOYS CO., INC., WHITE PLAINS, N.Y. 
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AT THE FRONTIERS OF PROGRESS YOU'LL FIND 


FOR WELDING AND 
CUTTING... 


IN THE 
RED DRUM 


HIGHEST 
QUALITY 


DUST-FREE 


Write for the nome and address 


of the NATIONAL CARBIDE supplier nearest you 
National Carbide Company 
@ENERAL OFFICES, 60 EAST 42ND STREET, NEW YORK 17, N. Y. 
A DIVISION OF AIR REDUCTION COMPANY, INCORPORATED 


proper welded sections The growth 
Of aluminum use in this country will 
he limited only by the welding prob- 


lems 


PLANT TOUR 


Corning, N. Y.-On Saturday, 
October Sth, at 3:00 P.M. the Roches- 
fer Section members and their families 
gathered at Corning N. Y., for a trip 
through the Corning Glass Center. 
After touring the center a social 
hour including dinner was enjoyed 
it the Baron Steuben Hotel An- 
other visit to two of the Corning 
plants producing TV 
tubes and glass tubing proved to be 
About 9:30 P.M 


the group headed for home tired but 


(i pieture 


very interesting 


well pleased at the day's activities 
This was the first time that the wives 
of the members wcompanied them 
on a plant tour, but judging from the 
fuvorable comments they may be 


included in future events 


CARBON-DIOXIDE 
WELDING 

Rochester, N. Y.-On Nov. 21 
1955, the Rochester Section held its 
first Technical Session of the season 
Gilbert Rothschild 
Metallurgical Division 


section head, 
Air Reduction 


Co., Murray Hill, N. J., was the 
speaker. His subject was ‘“Inert-Gas 
Shielded Metal-Are Welding Using 
Carbon Dioxide Gas.” The talk was 
supplemented with slides and a movie 
which illustrated the results that 
may be expected under certain condi- 
tions when using carbon dioxide gas. 
Mr. Rothschild is to be congratulated 
on his especially for 
pointing out the bad results that will 
occur improperly 
applied on 


presentation, 


when this gas is 


used or when certain 


materials. 


WELDING EQUIPMENT 
Saginaw, Mich. —The 


Valley Section held its monthly dinner 
meeting on Dec. 8, 1955, at the High 
Life Inn. This being ‘past-chairman 
night,” 
guests present to honor past-chairmen 
S. Fisher; R. Ladd, who gave a brief 
review of the past history of the 
Section; I. Mattson; W. Moehring: 
J. Neuman and 8. Spice 


Saginaw 


there were SO members and 


The main speaker of the evening 
was Earl B. Stavely, Jr., application 
engineer of General Electric Co., 
informative and 
interesting talk on “Power Require- 
ments and Supply for all Types of 
Welding Equipment.’ 


who gave a very 
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ANNUAL DINNER DANCE 
St. Louis, Mo. The St. Louis 


Section held its annual dinner dance 
at Norwood Hills Country Club on 
December 10th. 

The 82 members and guests present 
enjoyed a delightful evening of fun 
Dancing followed dinner and attend- 
ance prize awards, 


PLANT TOUR 
Santa Clara, Calif.—The 


meeting of the Santa Clara Valley 
section was held on Dee. 8, 1955 


regular 


Following a good dinner, 117 mem- 
bers, their wives and guests viewed 
exhibits of Fiberglas Products in the 
display room of Owens-Corning Fiber 
ylas which was of considerable interest 
to the ladies as well as to the m« m 
Preceding the plant tour, there 
were two short talks by the following 
officials of the Fiberglas Co.: R. M 
Daiss, plant manager, who spoke on 
Fiberglas and You”: and G. M 
Falling, chief engineer, Pacific Coast 
Division, who spoke on “The Desig 
and Fabrication of the Manufacturing 


bers. 


Facilities at Fiberglass.”’ 


INERT-ARC WELDING 


Shreveport, La.—The 
meeting of the newly formed Shreve 
port Section was held on Decembe: 
15th at the J. B. Beaird Co., In 
Cafeteria. Speaker was Larry Kelly 
manager of Engineering Service for 
the Southern Region, Linde Air Prod 
ucts Co. His subject was “Welding 
with the Inert-Gas-Shielded Are Pros 
Kelly gave the history 
inert-gas-shielded 


December 


esses,” Mr 
on the origin of 
are welding. He described tungsten- 
electrode and consumable-electrode 
giving effect of 
shielding gases, reverse and straight 
polarity, and type of material being 
welded. Ultra slow motion film wa 
used to show droplet transfer using 
different Aleoa film on 
shop applications of inert-gas-shielded 


processes Various 


gases. An 


processes Was also shown. 

Coffee speaker was Ward Champion 
AWS District Manager of the Air 
Reduction Sales Co., who put on a 
show using liquid gas as his props 
Mr. Champion supplemented his act 
with comments on application oddities 
and hazards of liquid gases 


WELDING TRAINING 


Miami, Fla.—-The regular monthly 
meeting of the South Florida Section 
was held on Wednesday, Dee. 14 
1955, at 8:30 P.M. at the Melrose 
Hallin Miami. Due to the approach- 
ing holidays this meeting was moved 
up one week. 
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BRAZING MACHINERY 


spe vas Prof. Murray I 
Mantel | man of the Civil Engi : 
Syracuse, N. Y.—The December 
Mis mi. H hiect Welding in the ni na t hnical meeting of the 
( ise Section was held in the 
ngineering ] Wiis 
nterestir is he outlined the ger t! of the Hotel Onon- 
procedure in tea ng and training aad 
of the students in their particular field Phe tte waker, Prof. Brown 
ist ersity College of 
He I nti f il ng other i pl ect 
irse on the t of fore 
namely a /0-(t par steel foot br ut | forestry. 
over the student Lake Cana vhicl rhe tee! peaker, ¢ harles \ 
being erected ed ind led Ma enginee! of the 
by the members of the A.C.E. Club at Selas Corp. of America, Philadelphia 
UM snd thanked the AWS Soutl a gave i ery interesting and 


funda 


letail the 


velding eq ent and materia und nental perat ich as cleaning, 

fl ng tion of filler metal 

’ Tom Berg, who is qualifying the theat perations including 

/ ; \ tudent members that are to do th = u are involved in 

vor while in nrogre al 

: to el trate ma immery built for 


There vil question and answel! 
on Welding period whicl most interesting cust jobs 
It was agreed that this Section take 
g 2 PLANT TOUR 
is a project the part training employ 
pace Aips : ment of the student engineers so that Ionia, Mich The December meet 


they may tain practical experience the Western Michigan Section 


relative to the training and ed eld December 19th at Lonin 


The Welding Journal 


provides the most 


complete library of >) redaee Weor ... save repairs... 


information on the art | Q keep TRUCK BOTTOMS, SKIPS, CHUTES & HOPPERS. 


producing longer! 


and science of welding 


available . anywhere. 


If you have a produel 


for the welding or allied 


industries, the Journal’ s 


‘cst longer then original parts, 


pages will reach your 


h enough fo send up onder severe 


«GnG 


market. 


te flame ct, welded, formed, 


WRITE you spy of detailed 


NEAREST OISTRIBUTOR 
UPON REQUEST 
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| WV ELDIN 
the Miami Welding Supply throug! 
3 | tion Mich. 
| 
aq ROLLE 
| | 
| 92 N. J. RAILROAD AVE. NEWARK, N. J. / 


exactly what you want 
when you buy PAGE 


1 You get the exact analysis you need 
ntage %@! tom the PAGE range of 26 Analyses 


e@ There’s no need to compromise on welding wire for that “‘special’’ job—for, no 
matter how different your requirements may be, you can get exacily the right wire 
from PAGE. There are 26 different analyses in the PAGE line. These cover the field 
of applications: heavy automatic submerged arc...light manual submerged arc... 
inert gas manual...automatic, tungsten or metal arc. 
CARBON STEEL « Any carbon from Armco (.025 max.) to 
high carbon (.90—1.10) 
LOW ALLOYS « All the most popular welding grades 
STAINLESS « All standard Aisi grades. Other types on request 


PAGE offers a wide range of 
Gas Welding Rods « Electrodes +» Spray Wire 


e Your welding job deserves the right 
electrodes and the right rods —and you can 
get them from the range offered by pace! 

Gas Welding Rods « Armco, mild steel, 
low alloy, 3!4% nickel, carbon or stainless 
steel, manganese or naval bronze. 


Bare Electrodes « Any carbon from Armco 
to high (.90—1.10) carbon. 

Metal Spray Wire « Any carbon from 
Armco to 1.00 carbon; also 3!4%% nickel, 


manganese or naval bronze, and stainless 
steel. 
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—you have compromise 
Automatic Welding Wire! 


eo No. 2 You get Automatic Welding Wire 
gaventad packaged to fit your requirements 
e@ The PAGE Automatic Welding Wire packaging program was developed 
out of long experience and careful study of users’ needs. These fine wires 


are packaged in a variety of ways for the most complete protection and the 
utmost convenience in handling and in stocking. 


COILS IN CARTONS 


LEVERPAKS and WRAPPED COILS HANDY REELS 


PAY-OFF-PAKS PAGE also offers single and PAGE Inert Gas Welding One of the most popular of 
Lightweight and durable, pallet-mounted (1,000 lb., Wire is available on reels PAGE packages: Coils in indi- 
Leverpaks and Pay-off-paks 2,000 lb. and 3,000 lb.) coils, Precision thread-wound on vidual cardboard cartons, 
protectagainstcoildistortion each coil being wrapped in twenty-five-pound, non available either singly or 
or wire corrosion. Compact, waterproofed paper and returnable reels to fit all palletized for easy handling 
easily opened and resealed, secured by steel strapping. popular inert gas welding by fork-lift truck, 
roll and stack easily, take machines. 


little floor space. 


qvan : You buy from local stocks— 
A and so you need only a minimum inventory 


e@ You can get PAGE automatic welding wire, electrodes 
or welding rods quickly and easily from your nearby 
PAGE Distributor—no matter what part of the country 
you live in. 

PAGE Distributors carry ample stocks from which your 
requirements can be filled without delay or inconvenience 
to you. This handy service not only saves you time in 
getting what you need, but makes it unnecessary for you 
to make a sizeable investment in inventory. Thus, your 
nearby PAGE Distributor is able to make double savings 
for you—a saving in time and a saving in actual dollars. 


Get the full Analysis List 
All the 26 analyses of PAGE Automatic Welding Wire are set forth in complete 
detail in new Folder DH-402. A free copy of this informative folder will be sent, 
on request. Write our Monessen, Pa., office. 


ASCO Page Steel and Wire Division 
aS AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
> Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 
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Meeting was a plant tour through 
the lonia Mfg. Co. where they manu- 
facture Buick and Mercury station 
wagon bodies 

Arrangements were made for the 
dinner and tour by Glen Hickok @W4, 
assistant chief engineer of the plant 

There were 66 members and guests 
for the dinner which was held in the 
Masonic Temple 
by 6 more for the plant tour 

The tour was well arranged and 
planned, and took in several kinds 
of welding, soldering and painting as 


They were joined 


well as installing the upholstering 
and trim (juides were very coopera- 
tive and could answer the many 


questions that were asked 


There is always much interest 
shown in plant tours in the Western 
Michigan Section and this was one 


of the best held to date 


"TWECO-LITE 


e 


o product of 


MACHINE CUTTING 


Worcester, Mass.—The Worcester 
Section held their third meeting of the 


Aronson 


HD Models of ARONSON WELDING 
POSITIONERS feature the basic BOX 
TYPE CONSTRUCTION with its advan- 
tage of extreme RIGIDITY — Holds 
your weldments Steadier and Safer — 
Affords Protection of Motors and 
Controls which are mounted inside the 
Box Chassis, out of harm's way — and 
provides WORKING PLATFORM area 


on the flat steel top. 


No Other Type Construction can afford 
the Rigidity and Strength, and provide 
the Necessary Backbone for the mecha- 
nism that guarantees the user of an 
ARONSON POSITIONER the Fastest, 
Highest Precision Welds, and with Com- 


plete Safety. 


Quality 
POSITIONER by 


HEAVY DUTY GEAR DRIVEN POSITIONERS... 


With Table in the Fiat Position and 
with Table Height at Minimum Setting, 
there is nothing projecting above the 
top of the chassis fo limit the diameter 
of work you can swing, no column to 
get in the way, nothing for the weld- 
ment to smash into! 


4-POST ADJUSTABLE BASE carries 
out the advantages of the Box 
Design, affording maximum effective 


Column of Support many times 
stronger and more rigid then ony 
single post design 


Write for detailed engineering data 


ronson MACHINE COMPANY 


ARCADE, NEW YORK 
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TWECO PRODUCTS CO. Wichita 1}, 


“TWECO.-LITE, the new flexible ALUMINUM welding cable 
that weighs half as much, lasts longer, and costs less 


season on Monday evening, December 
5th, at the Hickory House. 

The speaker of the evening Richard 
F. Helmkamp @§, machine cutting 
specialist, Air Reduction Sales Co 
New York, gave a lecture on his 
specialty ‘‘Machine Cutting.” Mr. 
Helmkamp particularly stressed the 
various cutting tips available to the 
trade. He talked on 
speeds, etc. and dealt with piercing 
stack cutting, and 
phase of the subject. A very atten 
tive audience asked many questions 
which were answered to the satis- 
faction of all. Following the lectur 
Mr. Helmkamp showed a number of 
“still” pictures and wound up the 
evening with a short moving picture 
which showed contour beveling with 
the electronic tracer. This was 


pressures 


covered every 


very worth-while meeting. 


MAINTENANCE WELDING 


Lancaster, Pa.—‘‘ Maintenance 
Welding” at Bethlehem Steel was the 
interesting subject presented by R. | 
Metius WS, to the Yorkentral Penn- 
sylvania Section on December 13th at 
the Arcadia Cafe, in Lancaster, Pa 

Mr. Metius is the welding engineer: 
at Bethlehem’s Sparrows Point Plant 
Slides showing the rebuilding of 120- 
in. diam steel gears, 20-ton forge 
frames, and buildup and hard surfa: 
ing of drives and rolls were instructive 
Special techniques in welding, se 
quence of passes, positioning and heat 
treatment are required for each job 

G. A. Reinhard, Jr., chief enginee: 
Armstrong Cork Co., presented an 
entertaining after-dinner talk on weld- 
ing procedure and practices used at 
Armstrong. 


Attend 
1956 National Spring 
Meeting 
May 7-11 
Buffalo, N. Y. 
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Total National Membership 
Effective December | ’ 1955 Associate Members... . 


A—Sustaining Member B—Member C—Associate Member Honorary Members... . . 
uden —Honorary Member F-—-Life Member 11,206 


Grow with AWS 


DAYTON 


BIRMINGHAM 


Hamilton, J. 8., Jr. (B Bosse, Robert (( MeGlothlen, Lemmuel F. (( wn, 
Eckins, Reynold R. (( Gould, Harold 
BOSTON Stratton, R IOWA-ILLINOIS Hahne, Roy L. 


Starr, Robert D. (¢ Cameron, Hugh ¢ Is Hinkle el | 1) 
Vorge, Herbert G. (B DETROIT (Carnaghi, John 
h beri on, George, Jr. (B Holi (4 
parrett ( | ( 
CHATTANOOGA Martin, William M. lol Glenn W. 
Milligan, C. G., Jr. Deleo, Peter D. ( LEHIGH VALLEY ell, (D 
-rocto ( DiPirro, Antl A. (( cj 
CHICAGO Hackett, Albert (B La dowsky, Frank (D 
rtranft. Russell 
Akin, Richard K. (B Ruksnaitis, Anthony (( 
Dahlberg, W. F. (B Klewinowski, Joseph J. (15 LONG BEACH la Arnold (B 
Fleek, Norman L, (¢ Leamon, Richard H. (B “ Marden, Jonathan (4 
Greenleaf, kdwin M. (¢ Long, William (1 Alien, Ronald (D Ralph G, (¢ 
Loup Ronald | Beard, Darrell Cheater M. (B) 
ute Sens VMeRoberts, J. Crockett, Dave O'’Mor Ray ( 
Payne. William B. Haight, Brian R. (D 
tadcliff. Harry 8. (B Hodgerson, Harold (0 
Sime, J. | ( tJ.(B 
Wickum. Roy 8 ( Raeside, Da Horton, Noah (D | 
Rose, Harry 8. (B James, Arlie M. (D Richards, L. B. 
CINCINNATI Russell, Don D. (B Richardson, Fred R. (( 
Sarlauskas. Joseph [ID Smith, orman Robert Wilford A. 
(‘haries K 4 j 
Spargur, Charles R. (( Smith, Richard (B Pom Rods gh, 8. (B 
Soehner, William ¢ elk, bare , Schumacher, Richard (D) 
Pindall, Raymond D. (( Williams, Roger F. (D Slagle, R. M.(D)- 
Biumenstein, W. K. (¢ Voland. Kirt (¢ Woods, John L. (B hn RB 
Boyle, Robert BE. (( tiene Seank 3. (D 
Kaderavek, Robert, (( Corrigan, Gervas F. (5 Luby, William J. (¢ Pipt tk 
Kleinhen. W. G. (C Stohr, John H. (D R. K. (D 
\\ V wale r. (D) 


HOLSTON VALLEY LOS ANGELES R. (D 

Pocker, Richard I ( Winn, J. T. (¢ Aa L. ( 


Amos, Virgui 


Raidy, Ralph R. (4 Hf ‘ rd 
Slotterba HOUSTON Wo iwi 
Austi Merlin ( W h(D 

r, ‘ 1 fJarrera, Ji \ ( Boulton, Franklin | ( lurehall 
Thomas G. W., Krennatr | ( Burleson, Catherine (¢ y \\ iam J. 
Ivrrel, John Clark. Ro ( Vinto 1) 


COLORADO 


Abercrombie, A. D. (B Heimer, kimer G. Clas ny 1) 1 f 

Foehl, Paul J. (B Lampkin, J. 8., Jr. (( Conley, Kenneth H. (D 

Kauth, John E., Jr 4 Ramirez, Joe H { (ro ett. Reid (B 

Mismas, Frank J. (B Smith, Karl A. (( MADISON 

Pardee, Vict Spillar, John A. (B Dahil. W ne } Hoyer HOD 
Dingman, James \ 1) iH W 

DALLAS INDIANA Robert N.(D Pot 

MeCormick, 8. D. Batuello, Baptiste bFietze, Walter (¢ on 

Page, Robert D. Ritter p, James J. fox, Maleolm I Wieck Theodore, Jr. (C) 
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Save 28% on Welding Ignitrons! 


G-E REMANUFACTURED EXCHANGE 
GIVES YOU NEW-TUBE LIFE NEW 


A G-E “first”! Cuts your replacement 
costs sharply ! Only General Electric brings 
you the new Remanufactured Ignitron 
Exchange Plan, whereby you obtain reli- 
able ignitron replacements at substantial 
savings... with no compromise in quality. 
Remanufactured ignitrons come to you 
at prices much lower than new tubes. 
Savings average 28% on the three ignitron 
types now being remanufactured 
GL-5551, GL-5552, GL-5553-A. And re- 
member: General Electric’s new-tube 
warranty on remanufactured ignitrons 
assures you of new-tube performance! 
The special remanufacturing process 
replaces all cathode elements— ignitor, 
mercury pool, etc. These are the elements 


most subject to breakdown after long 
service. The stabilized-steel jacket and 
other parts are fully utilized in the remade 
tube for your benefit. Result: a priced-for- 
saving ignitron tube that will perform up 
to new-tube standards. 


You lose no time from delivery delays. 
temanufactured ignitrons are stocked 
right at your local G-E tube distributor’s. 
Supply him with one exchangeable G-F 
tube and receive on the spot a low-cost re- 
manufactured ignitron. It’s as easy as that! 

Phone your G-E tube distributor today! 
Ask him to explain how you can make 
ignitron savings never possible before! 
Tube Department, General Electric Com- 


pany, Schenectady 5, New York. 


SAVING PER TUBE 


DOLLARS 


DOLLARS % PRICE SAVED 


HOW YOUR SAVING INCREASES WITH NUMBER OF 


IGNITRONS EXCHANGED 
$7000 


TYPE SAVED SAVED 


GL-5551 $17.90 27% 


28.50 28% 


GL-5552 


270 3 40 


GL-5553-A 63.00 29% NUMBER OF IGNITRONS EXCHANGED 
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PLAN 
LOW PRICES! 


ALL-NEW CATHODE ASSEMBLY 


Every G-E remanufactured ignitron 
gets a complete new cathode assem- 
bly, no matter what the condition of 
the tube. Cathode parts are the com 
ponents and 
breakdown after long, hard service. 
Key new parts supplied are 


most subject to wear 


NEW IGNITOR 
NEW MERCURY SUPPLY 


STABILIZED-STEEL JACKETS— 

A G-E “PLUS”! 
Stabilized stainless-steel water jackets 
G-E 


General! 


are exclusive with ignitrons. 


They explain why Electric 
alone can offer you remanufactured 
ignitrons with new-tube performance, 
Only stabilized 


second high-temperature baking with 


steel will undergo a 


' 


no corroding after-effects 


q 
q 


G-E NEW-TUBE WARRANTY GOES WITH EACH REMANUFACTURED IGNITRONI 


General Electric’s Remanufactured Igni- 
tron Exchange Plan provides a standard 
new-tube warranty with each remade G-E 
ignitron tube. This is your assurance of 
new-tube performance. 


Fach remanufactured G-E ignitron has 


been thoroughly tested under the same 


conditions as new tubes. To be approved 
for your use, the remade ignitrons are re- 
quired to perform at new-tube ratings and 
satisfy the highest quality standards. 

You can be sure of optimum perform- 
ance and reliability 
General Electric ignitron tube 


with 


remanufactured 
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NORTHWEST 


Crulbrandson, A. (C) 
Halley, Richard W. (14) 


MAHONING VALLEY 
Hoffman, Ralph 


MARYLAND Maynard, M. J., Jr. (C) 
Adams, Clyde H. Schmitt, John G. (B) 
Kova, Lewis Weber, P. (C) 


Shaw, Mhdward M. (¢ 
White, Samuel D. 


MICHIANA 


Herman, Cheater J. (« 
Woods, Cile nn Hi ( 


MILWAUKEE 


borer, Herbert W. 
C'aetinglioni, Caesar I’. (4 
Dekker, G J, 

Falque Paul (¢ 
Ciannon, Joseph J., Jr. 
(jetz, Noland (¢ 
Stacey, Bert (¢ 
Zimprick, John W. (1) 


NORTHWESTERN PA. 


Griffin, George N. (C) 
tenaud, Thomas G, (C) 


OLEAN-BRADFORD 


Barnes, Ralph L. (C) 
Veterson, Stanley 8. (B) 


PHILADELPHIA 


Daly, James A., Jr. (C) 
Kennedy, Albert B. (C) 
Moody, N. F. (C) 

Morley, William R., Jr. (C) 
Rawson, James 


Wendt, kdward A. (C) 


NEBRASKA PITTSBURGH 
MeColley, Kdward M. Akers, Vincent P. (B) 
NEW JERSEY Bradbury, John H. (C) 


Carroll, John R. (B) 
Cooper, Anthony L, (C) 
Lapinski, Chester J. (C) 
Lewis, Robert J. (B) 
Mattingly, Richard 
MeCallan, C. A. (B) 
Mears, Harold W. (1) 
Rahn, Dorothy J. (B) 
Reynolds, Carle C. (B) 
Simmons, F. A. (B) 
Visintainer, A. (C 


PUGET SOUND 


Buchanan, Arthur L. (B) 
Morris, J. B. (C 
Wallington, James bk. (B 
Weeks, B. (B) 


Ayling, Thomas H., Jr. (¢ 
rien, Robert 
Feitner, Charles A., Jr. (1b 
Fenelon, Dennia J. 
Fenelon, William F. (¢ 
Kalata, Stephen F. (¢ 
Krautter, Henry J. (¢ 
Kushner, Joseph (¢ 

Kusso, Joseph { 


NEW ORLEANS 


Pazzis, Bam 


NEW YORK 


Laurie, Roy (1) 

Kigali, George 
Robinson, Jerome (1) 
Sommer, Armin 


NIAGARA FRONTIER 


Schlieder, Harley J. (4 


NORTHERN NEW YORK 


Huston, George L. 


RICHMOND 

MeCord, J, H. (C) 
Renick, Edward O’F. (C) 
SAGINAW VALLEY 
Kushmaul, Donald R. (C) 


Minekler, G. M. (D) 
Rough, Lewis (D 

Tupe Robert (¢ 

Viaciha, Leonard R. (D 
ZA rojkowski, Floyd J. (D 


ST. LOUIS 


Fledhouse, Harold Jr. (¢ 
Inslee, Thomas bk. (C 
MecLamar, Vernon M. (¢ 
Notvest, Kenneth (B) 
Nyberg, Ned (C 

Young, Robert Ib. (B) 


SAN FRANCISCO 
Arnold, Frederick C. (B 


SANGAMON VALLEY 


Reinholt, W. H. (C) 
Ward, Virgil (C) 


SANTA CLARA VALLEY 


Anderson, Carl D. (C) 
Kerduseo, Richard M. (C 
Bria, Frank C. (B) 
Carlson, Donald O, (C) 
De Malta, Sam (C) 
Ghiorso, J. 
Graun, Darwin (C) 
Higgins, Kenneth (B 
Hill, Jess H. 
Mannina, Charles (C 
Mollenberg, M (Cc 
Simpson, Kenneth R. (¢ 
Sundberg, Ray D. (4 
Tanner, John i (¢ 
Walkington, D. F. (B) 


SHREVEPORT 


Baldwin, A. (C) 
Parks, Carl bk. (C) 


SOUTH FLORIDA 
Weisner, Glenn L, (C) 
SUSQUEHANNA VALLEY 
Babeck 1, Alfred J. (B) 


SYRACUSE 
Strough, Byron M. (B 


TOLEDO 


Greene, Tom M. 
Lynn, F. W.(B 


TRI-STATE 
Heldt, John J. (B 
WASHINGTON 


Huminik, John, Jr. (¢ 
Ward, James W. (C) 
WESTERN MICHIGAN 
Schofield, kdmund (B 
YORK-CENTRAL PA. 
McKew, Donald A. 
tohrbaugh, Roger L. (14 
NOT IN SECTIONS 


team, D.C. (4 

Clark, Francis J. (B 
Drayton, Anthony P. (¢ 
Miller, Barry C. (D 


Members Reclassified 


During the month of November 


DETROIT 


Jones, William A. (C to B 
Paxton, Charles F. (C to 


NEBRASKA 

Dunn, Don J. (C to B 
NEW JERSEY 

Bastian, Bernhard J. (D to ¢ 
SUSQUEHANNA VALLEY 
Young, Virgil L. (D to b 


NEW JERSEY 

Correction of name: 

‘Dippler, John H., Jr. (B pub 
lished in December JOURNAL 


should have read “Deppeler 


John Jr (B 


Get the BEST for LESS 
Get 
“ANTI-BORAX” FLUXES 
Fully Guaranteed 


SAFE—NON-TOXIC 


No.1 Cast Iron Welding Flux 

lo, 2 Brazing Flux 

 “Braz-Cast” Flux for bronze welding cast iron 
No.8 “ABC” Sheet Aluminum Flux 

No. 16 Silver Solder Paste Flux. 


Send for complete Polder and Samples 
Mfg. by 


ANTI-BORAX COMPOUND CO. INC, 
Fort Wayne 9, Indiana 


Advertising Rates 
The Welding Journa! 


Effective June 1, 1955 1 time Btimes Gtimes 12 times 
Feld $305.00 $280.00 $265.00 $240.00 
Two-thirds Page... 215.00 200.00 185.00 175.00 
Half Page... 170.00 155.00 145.00 130.00 
One-third Page... 125.00 115.00 110.00 105.00 
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how a regulator ¥ 


here are some of the interesting questions 
this book answers about regulators 


How do regulators work — what is the difference between a single and a two stage reduction 
regulator — how does a gauge differ from a flowmeter — why are some regulators hard to 
adjust — what is a line regulator — what modern safety protection should a good regulator 


possess — what does the regulator inlet filter do — are big springs and large diameter dia- 


phragms an advantage — how should one order a regulator 


NATIONAL WELDING co. 
218 Fremont Street, San Fr Calif 
Please send FREE Regu 


this brand new book, 44 pages and with NAME 
POSITION | 


twenty-five beautiful illustrations, is yours 


COMPANY 


for the asking — it’s free 


ADDRESS 


ciTY 


Please print to make sure you receive 


NAT welding equipment COMPONY... 212 street sen francisco 5 catitornte 
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your thumb can’t control 2200 pounds pressure ~ 


Linde Appoints Suydam and 
Haile to Top Posts 


ki. B. Suydam has been appointed 
President of Linde Air Products Co., a 
Division of Union Carbide and Carbon 
Corp., it has been announced by Morse 
(;. Dial, president of the corporation. 
Mr. Suydam succeeds T. D. Cartledge 
who continues as a vice-president of the 


corporation 


E. B. Suydam 


Mr. Suydam joined the Union Car- 
bide organization in 1916 as a salesman 
for Union Carbide Sales Co. in New 
York He remained with that company 
until 1928 when he was made manager 
of the Southwestern Region of Linde 
Air Products Co., with offices in Kansas 
City In 1920 he returned to New 
York to become Gas Sales Manager of 
Linde and moved up to the position of 
Cieneral Sales Manager for that com- 
pany in 1940. He became vice-presi- 
dent of Linde in 1942 


William M. Haile 


William M. Haile has been appointed 
a vice-president of Linde. He joined 
Union Carbide in 1925 in Linde’s 
Southern Division Office in Birming- 
ham. He moved up through the Linde 
sales organization to the position of 
manager of the Eastern Division in 
1952. He was on leave to Washington 
on two occasions, in 1942 to serve with 
the War Production Board and in 1951 
with the National Production Author- 
ity. 

Mr. Haile was born in New Roads, 
La. He received the degree of Bachelor 
of Science from Tulane University in 
1924. 


Baltimore Distributor 
Announces Changes 


Karlbeck & Landrum, Inc., Baltimore- 
Washington distributor for the Lincoln 
Klectrie Co., are pleased to announce 
that Charley Basel, formerly head sales 
technician, is now assisting the owners 
with purchasing and management prob- 
lems. Joe Bauer, after four years in 
the service department, has been pro- 
moted to sales technician and taking 
his place is Howard Bauer who brings 
with him over 20 years experience as 
a welder, mechanic and electrician. 
However, the service department re- 
mains under the supervision of Ford 
Watson, service 
22 years of knowledge on repairing 
welders and welding equipment. Mr. 
Basel is a member of the AMERICAN 
WELDING Sociery 

Also, Earlbeck «& 
acquired another 5000 sq. ft of space 
making a total now of over 14,000 
sq ft devoted exclusively to the sales, 


manager, with his 


Landrum have 


rentals and repairs of welding equip- 
ment 


Personnel Changes Made 
at Air Reduction 


J. W. Kenefic, superintendent rail- 
road service, western region (Chicago 
office) for Air Reduction Sales Co. Rail- 
road Department, retired after 36 years 
with the company 

R. L. Rex 


service, eastern region, is appointed 


superintendent railroad 


superintendent railroad service, Rail- 
road Department, it Was announced by 
LD. J. Williams, manager. Mr. Rex 
will remain in New York City. 


News of the Industry 


Lincoln Increases 
Remanufacturing Output 


The Lincoln Electric Co., Cleveland 
17, Ohio, reports that its Lincondition- 
ing Division, which remanufactures 
old welders on a production line basis, 
has increased its output 45° in the 
last year. It attributes this increase 
to the demands the current business 
boom is making on plants for maximum 
production and, therefore, the necessity 
of keeping equipment operating at full 
capacity, 


Metal & Thermit Makes 
New Appointments 


Metal & Thermit 
announced that C. J. Beasley 
Controller and Assistant Secretary, has 
been appointed a vice-president and 
will plan and direct the financial 
activities of the company 

(. R. Hervey, formerly Assistant 
Controller, has been appointed Control- 
ler, succeeding Mr. Beasley in this 
capacity. Mr. Beasley will retain the 
title of Assistant Secretary 

Henry Bryk has been appointed as 
Superintendent of its Thermit Metal! 
Department. He will be located at the 
Carteret, N. J., plant. 


Corp has 
formerly 


All-State Distributors 


New local stocks of All-State Alloys 
and Fluxes for welding, brazing, solder 
ing, cutting and tinning have recently 
been established at the following places 
California: Ukiah, Superior 
Co.; Illinois: Deeatur, D. &. R. Weld- 
ing Supply Co.; Kansas: Coffeyville 
Thompson Bros. Welding Supply; Ken- 


Oxygen 


tucky: Paducah, Hay’s Supply Co.; 
Louisana: Shreveport, Peerless Supply 
Co.; Maryland: Cumberland, Wilson 
Welding Supply Co.; Michigan: Manis- 


tee, Miller Bros. [ron & Metal Co 
Inc.; Minnesota Windom Woods 
Welding Supply Co.; New York 
Patchogue, Kastern Distributors; Ohio 
Cincinnati, Welders Service & Supply 
Co.; Texas: Houston, C. F. Myrow 
Supply; and West Virginia: Bluefield, 
Pocohontas Welding Supply Co 

Added information may be had by 
writing to All-State Welding Allovs Co., 
Inc., 249-55 Ferris Ave., White Plains, 
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AYNES 90 alloy now available in tubes 
and at a MUCH LOWER PRICE 


Now you can save even more by hard-facing wearing mechanized hard-facing by the submerged-are, inert 
parts with Haynes 90 alloy. This is because Hayves 90 gas, and open-are method 
costs so much less in this new economical tube form Haynes 93, Hascrome, and Haysrecorre alloys are 
These new tube rods produce sound, uniform deposit also available in this economical tube rod form. Haynes 
that won’t crumble or flake off at temperatures up to } iron-base rod is noted for high abrasion and corrosion 
LOOO°’F. They provide the same high abrasion, impact istanee Hascrome iron-base rod for high impaet 
and corrosion resistance—the same dependable protes istance and HaysTenure tungsten carbide rod is 
tion for your equipment that Haynes 90 brought to you tops for resistance to severe abrasion 
as a cast rod—and at a much lower price For more information about these new, inexpensive 
For manual hard-facing, Haynes 90 tube rod comes i tube rods and coil long with other Haynes long- 
convenient 14-in. lengths for eas sith wearing hard-laciu roduct ntact yo nearest 
standard metallic-are welding equipment or rap Havnes Stellite Compas 


coating of large parts, Haynes 90 also come 


TRADE marr 


HAYNES STELLITE COMPANY 
| 5\ ; A Division of Union Carbide and Carbon Corporation 
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AT THE BALTIMORE WELDING CLINIC 


Part of the large group that attended the recent Welding Clinic in Baltimore. 
Third from right, front row, is George E. Linnert, who was the instructor. 


Welder Service 
Adds to Personnel 


Mr. A. H. Homrighaus, Jr., President 
of Welder Service Company announced 
today the appointment of Charles W 
Boesel to a position with the Welder 
Service Co. organization 

Mr. Boesel prior to this association 
was an administrative coordinator for 
the National Supply Co. for five years. 
He was also Business Manager for the 
Toledo Baseball Club from 1946 to 
1950, He attended Wittenberg College 
and the University of Toledo. He is 
active in Civie projects and various 
organizations. Mr. Boesel is married 
and has one child 

Mr. James Follas, who has been office 
manager and in charge of counter sales 
for some years will be moved to a 
position in field sales and engineering 
work 


Welding Clinic Is 
Held in Baltimore 


The Lineoln Electric Co. and Earl- 
heck «& Landrum who are 
distributor for the Baltimore-Washing- 
jointly during 
November and December another in 
their series of edueational courses 
entitled Practical Welding Metal 
Once again the instructor was 
Linnert Research 
Engineer for Armco Steel in Baltimore 
who recently revised the book ‘“Weld- 
ing Metallurgy.” 

A total of six evening lectures were 
held at the offices of Lincoln in Balti- 
more and these were attended by 53 


Lincoln's 
ton arena 


sponsored 


lurgy.”’ 


George bk Senior 
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men who represented the following prom- 
inent local industries: Armco Steel 
Corp.; Baumiller, Inc.; Bethlehem Steel 
Co., Key Highway Yard; Bethlehem 
Steel Co., Sparrows Point Mill; Bethle- 
hem Steel Co., Sparrows Point Ship- 
yard; Allan U. Bevier, Inc.; Charles T. 
Brandt, Ine.; Buffalo Tank Corp.; 
H. E. Crook Co.; Crown Cork & Seal 
Co.; Davison Chemical Co.; Dixie 
Mig. Co.; Ellicott Machine Corp.; B 
H. Hubbert Co.; Huber Welding Serv- 
ice; Koppers Co.; & Co.: 
Maryland Shipbuilding Co.; Novelty 
Steam Boiler Works; Edw. G. Renne- 
burg & Co.; Revere Copper & Brass 
Co.; Rheem Mfg. Co.; FE. W. Schultz & 
Sons; Singstad & Baillie, Ine., and 
Violi Brothers. 

The seventh meeting was held on 
December 6th at the showrooms of 
Karlbeck & Landrum, Ine., 
sisted of practical demonstrations of 
many of the points covered by Mr. 
Linnert in his preceding lectures 
This welding clinic was attended by 


over 125 people 


and con- 


Wisconsin University Sponsors 
Welding Applications Institute 
A Welding Applications Institute 
will be held at the University of Wis- 
Latest 
welding equipment, processes and tech- 


consin on Feb. 22, 23, 24, 1956 


niques will be discussed by both indus- 
try personnel and representatives of 
equipment manufacturers. The meet- 
ing will be of interest to welding engi- 
neers, production supervisors, design 
engineers and maintenance supervisors. 


The program is designed for both small 


News of the Industry 


and large users of welding equipment 
For further information, write Engineer- 
ing Institute, Room 3038, Stadium 
University of Wisconsin, Madison 6, 
Wis. 


Airco to Build 
New Oxygen Plant 


A new oxygen plant will be built in 
Calvert City, Ky., by the Air Reduction 
a division of Air Reduction 
Co., Inc., it has been announced by 
J. H. Humberstone, president of that 
division. Nitrogen and argon wil! also 
be produced at the plant. 

This new plant will be completed in 
the Spring of 1956 and will serve chemi- 
cal and metalworking customers in the 
growing Calvert City and lower Ohio 
valley industrial areas. 

Air Reduction acquired 1500 acres of 
land in Calvert City for the purpose of 
making plant sites available to cus- 
tomers, 


Sales Co., 


New Jersey Sales Office 
Opened by GE 


The appointment of Henry Keep, Jr., 
as manager of the General Electriv 
Welding Department’s newly 
lished New Jersey sales office and serv- 
ice center located at 750 Fairfield 
Ave., Kenilworth, N. J., has been 
announced by E. K. How, manager of 
sales, Welding Department. 

The new facilities will serve the New 
Jersey and metropolitan New York 
area, handling equipment, electrodes 
accessories, plus complete repair and 


estab- 


service facilities. 
Mr. Keep is a member of the Amert- 
CAN WELDING Socrery 


COME TO BUFFALO! 


Bring a group from your 
plant; your up-and-coming 
young men whom you want 
to train for important posts; 
your top production men, 
too. Everyone will benefit 
through learning more 
about welding and its in- 
fluence on metals engineer- 
ing. 


May 7-11, 1956. 
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How AMSCO helps you 
HARDFACE MORE EFFECTIVELY 


including impact, abrasion, 


The complete line of 15 Amsco hardfacing types of wear 
heat, corrosion 


rods represents a selection of the toughest, 
Your Amsco distributor has many helpful 


hardest alloys available. Among the metals 


used for alloying are these highly wear- 
chromium 


methods for selecting the proper hardfacing 


rod to most effectively combat types of 


resistant elements—manganese... 
contact daily. Make him your 


...nickel...cobalt...tungsten... molybdenum. 


Each has particular resistance to certain 


wear you 
hardfacing headquarters. 


AMSCO CATALOG MAKES ROD SELECTION EASY 


Write for the free catalog, Amsco Hardfacing Alloys. lt presents complete 


analyses, metallurgical information and other pertinent data about Amsco’'s 


making it easy for you to look up the right rod to use in 


complete line 
understand and 


hundreds of common hardfacing applications. It is easy to 


to apply the suggestions to your own operations. Send for it today 


| AMERICAN ) AMERICAN MANGANESE STEEL DIVISION 
Brake Shoe Chicago Heights, lil. 
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ICCIDENT PREVENTION. Welding Repairs in Radio- 
active Areas, bk. B. La Velle and J. M. Fox, Jr. Welding 
Engr., vol. 40, no. 9 (Sept. 1955), pp. 18-20. 

URCRAFT. Semiautomatic Line Speeds Aluminum 
Tank Production, J, Sloan. Iron Age, vol. 176, no, 1S 
(Nov 3, 1955) pp 05-07. 

(LUMINUM. Designing Welded Aluminum Structures, 
C, Marsh. Light Metals, vol. 18, no. 210 (Sept. 1955), pp. 
314-361 

(LUMINOUM. Metal-Are Welding Aluminum Alloys 
Present Position, W. I, Pumphrey. Light Metals, vol. 15, 
no, 210 (Sept. 1955), pp. 316-317. 

(RC WELDING. Some Investigations of Causes of 
Halo Formation, K. Winterton. Brit. Welding J., vol. 2, 
no. 9 (Sept. 1955), pp. 385-392. 

ITOMIC ENERGY. Some Applications of Welding in 
Development of Atomic Energy, L. Rotherham, Brit, 
Welding J., vol. 2, no. 9 (Sept. 1955), pp 377-383. 

(TOMOBILE MANUFACTURE, 1955 Ford Bodies 
Have Multitude of Welds. Welding E:ngr., vol. 40, no. 9 
(Sept. 1955), pp. 62-33 

BRAZING. Big Savings in Silver Brazing, J. 8. Hill, Je 
Welding Engr., vol. 40, no. 9 (Sept. 1955), p. 52. 

BR IZING. sraze Welding Rods Are All-Purpose ‘Tools, 

Imperati. Welding Engr., vol. 40, no. 9 (Sept. 1955), pp 
20-28 

BRAZING. Wow to Braze Fittings to Steel and Copper 
Tubing, C. Berka. Industry & Welding, vol. 28, no. 9 
(Sept. 1955), pp. 46-45 95-07. 

CARBON DIONIDE WELDING, Mild Steel Welding 
in Carbon Dioxide Atmospheres, R. W. Tuthill. Welding 
& Metal Fabrication, vol. 23, no 9 (Sept. 1955), pp $35 -33S 

CAST IRON. teat Treating Gray Iron. Steel, vol. 137 
no, 17 (Oet, 24, 1955), pp. LIS 20, 122; no. 18 (Oct. 31), pp 
76-79, no, 19 (Nov. 7), pp. 154-136 

COPPER. Welding of Copper and Copper Alloys, D. © 
Moore and FE. A. Taylor. Brit. Welding J., vol. 2, no. 10 (Oct 
1955), pp. 427-442 

CUTTING MACHINES. New Development in Flame 
Cutting. Welding & Metal Fabrication, vol. 23, no. 10 (Oct 
1055), pp. 392-306. 

DRILLS. Fabricated Sea Boring Unit. Welding & Metal 
Fabrication, vol, 23, no. 10 (Oct. 1955), pp. 390-391. 

ELECTRIC CONDUCTORS. Aluminum vs. Copper 
Cable, R. L. Townsend. Welding Engr., vol. 40, no. 9 
(Sept. 1955), pp. 21-23 

FABRICATION, Fabrications for Heavy Industry, W 
Welding & Metal Fabrication, vol. 23, no. 9 
(Sept 1955), pp S21. 

FABRICATION, New Fabrication Division of A.P.\ 
Welding & Metal Fabrication, vol. 23, no. 9 (Sept. 1955), 
pp. d22-3351 

FREIGHT CARS. All-Welded Ore Cars, Quebec, North 
Shore and Labrador Railway 
(Oct. 1955), pp. 535-53 

INDUCTION HEATING. Brazing and Soldering by 
Induction Heating, k. 8. Goodridge. Indus. Heating, vol. 
22, no. | (Jan. 1955), pp. 64-66, 6S, 70, 224, 226 
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IS4 Current Welding Literature 


INERT GAS WELDING, Inert-Gus Shielded-Are Weld- 
ing in Gas-Turbine Industry, F. G. C. Sandiford, R. ‘I 
Weatherstone, J... Hooper, K. H. McDowell and L. Camidge 
brit. Welding J., vol. 2, no. 10 (Oct. 1955), pp. 443-455. 

INERT GAS WELDING, Some Electrical Aspects of 
Inert-Gas Shielded-Are Welding, L. H. Orton and J. C. 
Needham. Brit Welding J., vol. 2, no. 10 (Oct. 1955), pp 
119-426 

LIGHT METALS. Economics of Joining of Aluminum 
and Its Alloys, J.G. Young. Brit. Welding J., vol. 2, no. 10 
(Oct. 1955), pp. 463-470. 

ONYGEN CUTTING, lron-Oxygen Combustion Proc- 
ess, A. A. Wells. Brit. Welding J., vol. 2, no. 9 (Sept. 1955), 
pp. 392-400. 

PETROLEUM REFINERIES, 11 Hints on Using Oxy- 
acetylene Flame for Welding and Cutting, J. Bland.  [ndus- 
try & Welding, vol. 28, no. 9 (Sept. 1955), pp. 92-96 

PIPE WELDING, Ceramic Back-Up Rings for Pipe 
Welding, L. Gilbert. Industry & Welding, vol. 28, no. 9 
(Sept. 1955), pp. 40-42, 44. 

PLASTICS. Welding and Powder Spraying of Plastics 
J. A. Neumann. Plastics Technology, vol. 1, no. S (Sept 
1955), pp. 475-477, 498-499. 

SHIPBUILDING. All-Welded Alu 
minium Superstructure. Light Metals, vol. 18, no. 210 
(Sept. 1955), pp. 290-291. 

TANKS. Your Stainless Welds—Are They Corrosion 
Resistant? Leak-Tight? A. Grodner. Industry & Weld 
ing, vol. 28, no. 9 (Sept. 1955), pp. 52-54, 98-99. 

RESISTANCE WELDING, Preventing embrittlement 
in Copper-To-Aluminum Weld Joints, C. L. Carlson and 
R. M. Leedy. Product Eng., vol. 26, no. 10 (Oct. 1955 
pp. 172-173 

STRESS RELIEF. Effect of Preheating on Residual! 
Stresses in Mild-Steel Welds, L. E. Benson and 8. J. Watson 
srit. Welding J., vol. 2, no. 9 (Sept. 1955), pp. 372-376 

TESTING, Static and Fatigue Strength of Fillet-Weld 
Connections Between Rolled Angle Sections and Gusset 
Plates, F. Koenigsberger and H. W. Green. Brit. Welding 
J., vol. 2, no. 9 (Sept. 1955), pp. 369-372 

TESTING. Ultrasonic Unit Makes Fast, Accurate Weld 
Tests. lLron Age, vol. 176, no. 16 (Oct. 20, 1955), pp. 110-111 

TESTING AND INSPECTION of Welds in Aluminum 
and Aluminum-Alloy Plate Made by Inert-Gas-Shielded 
Welding Processes, P. Bradley. Brit. Welding J., vol. 2, no 
10 (Oct, 1955), pp. 459-463. 

TRUCK MANUFACTURE, Fabrication of Mechanica! 
Handling Equipment, A. Heathcote. Welding & Metal Fabri- 
cation, vol. 23, no. 10 (Oct. 1955), pp. 374-382. 

WELDING ELECTRODES. Automation in Welding 
tod Manufacture, E, C. Wright. Metal Progress, vol. 6s 
no. | (July 1955), pp. 116-118. 

WELDING MACHINES. Maintenance of 
Welding Equipment, |. Jones. Welding & Metal Fabrica 

), pp 105 
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WELDING MACHINES. Seam Welder Joins Thin Stain 
less Into Leakproof Assembly. lron Age, vol. 176, no, 1S 
Nov. 3, 1955), pp. 106-107. 
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Model 500 MVRMT 50,000 Ib. capacity positioner 
Modei 20 x 24 RBM Series Manipulator 


efficient positioning of all three 


READY TO TACKLE YOUR POSITIONING AND WELDING J0B 
Pandjiris RBM Manipulator 


—— ® puts the head where you want it and pilots 
err | it at correct welding speeds 


a | *® carries your welding power source 
, and flux or gas dispensing units 


Write on your letterhead for 
your free copy of the new 
Pandjiris Catalog 

No. 8155 today. 


* gives operator pushbutton controls for 
| positioning man, arc, work from pulpit 


| andiiris! | PACKAGE UNIT — Pandijiris mounts and tests the 
\P J a | welding head and power source you select. 
y Completed machine job tested before shipment. 


PANDJIRIS WELDMENT COMPANY 


5151 NORTHRUP AVENUE « ST. LOUIS 10, MISSOUR 
THE WORLD'S LARGEST MANUFACTURERS OF AUTO-WELD-MATONS 
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RACTS 


Conn 


New 


2,725,440 Wetoiws 
Winkler C. Gosch, Hamden 
assignor to Duro Engineering Co 
Haven 

I hi 


an cleetrically 


Conn., & partnership 


pats nted electrode holder includes 


conductive handle having 


terminal means at one end thereof and 


having a head provided with an electrode 


gripping surface at its other end. A jaw 
is pivoted on the head for movement 
toward and away from the gripping sur 
face and has an operating arm extending 
along one side of the handle Spring 
means are provided in association with 
the handle and operating arm to urge the 
operating arm toward a position so that 
the jaw is operatively engaged with the 
gripping surface and any member posi 
tioned between such surface and the jaw 


2,725,472 Loekour ron Sequencs 
Timens Edward C. Ilartwig, Walnut 
Creek, Calif weignor to Westinghouse 
blectric Corp., Mast Pittsburgh, Pa, a 
corporation ol noaviy 
Hartwig's on a 

timer for welding apparatus 


patent ix mere 


ratus includes means for timing a welding 
operation, impedance means connected 
to the timing means to terminate the 
welding operation when current is sup 


plied thereto, and means re sponsive to the 


timing means for upplying current to 
the impedance means The sequence 
timer is characterized by the faet that 
the responsive means includes a par ol 
eleetrie discharge paths each defined by 
mn anode and a enathodk Other means 


connect the path illel to the imped 
(ther means are 


path 


provided 


for maintaming the non-comduetive 


during the welding operation and the 
paths are rendered conductive by means 
responsive to the timing means at the 
end of the welding oper ition 
2,725,550 Heimer Forrest 
Wagner patented Welder Helmet 


includes an elongated face mask wlapted 


to stand vertically in front of the welder 


face when worn but manually swingable 


upwardly to a position above the wearer's 


A transparent guard is pivotally 


mounted on the bottom of the mask and 
extends rearwardly under the chin of a 
wearer when the mask is in upright posi 
tion, but also is adapted to extend into 
the line of vision for the eves when the 


mask is in ite upraised position 


Car! Ballhau- 
to 


WrLpING 


Rop 


Germany, 


2,726,153 


le ld 
Ldelstahlwerke 
schaft, Krefeld, Germany 


ner 


Deutsche Ak tiengesell- 


prepared by V.L. Oldham 


Printed copies of patents may be obtained for 25¢ from the Commissioner of patents, Washington 25, D. C. 


OF 


The welding rod 


hard metal composed of one 


patented prises 


metal car- 
bide and an auxiliary bonding phase of at 
lenst the group In 
midition to the hard metal, a low melting 


one metal of iron 


point alloy of from 5 to chromium 
and the 
metal of the group 


constituting 
nickel and 


boride remainder 


iron, 


cobalt is provided in the rod 


Isler, 


APPLYING 
William 


or 
COATING TO VALVES 
Cleveland Heights, Ohio 
Isler’s 


providing the wearing surface on valves 


patent relates to a method of 
or similar articles with welded-on facings 
metal The 

supporting 4a 
preheating the valve to raise 


method 
valve, 


of other protective 
comprises specially 
uniformly 
the seating surface thereof to an clevated 
temperature at 


which actual melting of 


the surface occurs. Powered facing metal, 
having a melting point in excess of about 
2400° VF. is de- 


posited about the seating 


uniformly 
ind then 
the powdered metal is heated to cause it to 
seating 


substantiall, 


urlace 


become fused and bonded to the 
surface and be uniformly distributed there- 
over 

2,726,508 Mernop Lionel 
Cinamon, New York, N. ¥ 

This is a method of spot welding metal 


sheets and the first step of the process is 


to apply liqnuid Suspension of at lenst 
about 5% of a finely divided metal of a 
higher oxidation potential than the 
metal of the sheets to be welded together, 
whieh dispersion is in a hydrocarbon 
liquid vehicle, to certain desired areas of 
the sheet This di persion 18 adapted 
to dry to form a hard, fixed, wholly adher- 
ent, continuous film on the coated areas 
of the sheet This film coating is con- 
tacted with another of the metal sheets 


to be welded, and an electric welding eur 


rent is passed through two sheets of metal 

and the film coating between them until 

sufficient metal for the spot weld has 
fused between the sheet- 

2,726,300 Corrina AND GOUGING 
Toren Usinc Evecraic Are anp Gas 
Stream-—Myron D. Stepath, Bremer- 
ton, Wash., assignor to Areair Co., 
Bremerton, Wash., a partnership 
Stepath s patent is on an electric are 

torch including a torch body, electrode 

holder means on the torch body and gas 
jet orifice means associated with the 
holder means, Gas conduit means and 
valve means are provided in the are torch 
for control of flow of gas through and 


from the are torch 


Abstracts of Current Pate nis 


2,726,310 
Toreu 


CONSUMING 
Paris, France, assignor to |’ Air Liquide 


Societe 


| exploitation 


Anonyme 


ELECTRODE 


des 


Claude, Paris, France 


In the 
vided for 
trode. This 


welding torch 
holding a 
head 


wr PATENTS 


Anc-W ELDING 
a Ligurp-CooLep 


Jean 


pour 
Procedes 


includes 


head 


\ 


Brillie 


etude 


Is 


et 


C,eorges 


chamber formed in part by and surround 


ing the electrode to carry lig iid in direct 


This cooling 


contact 
chamber 


has 


with the electrode 
AY sealing ring surrounding 


the electrode near an exposed end thereof 


and 
material 


COMprising 
Clamping means are provided 


a resilient 


inside the cooling chamber for 


the electrode and 


eurrent 
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Winnetka 
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assignor to Taylor Forge & Pipe Work 


Cicero, IL, a corporation of Illinois 


This patent is on a method of producing 


metal rings of nonuniform cross section 
The method includes the step of forging a 
straight metal bar of uniform cross sectior 


to the desired final nonuniform cro 

section of the ring between points adja 
cent the ends of the bar. The bar is 
then bent to ring form with the outer 
ends of the terminal portions ol the ring 


seating against each other and sucl 
minal portions are flash welded together 


Then the excess metal is removed from 
the terminal elements to shape them to 
the same nonuniform cross section as the 
forged portion of the ring 
2,726,438 —Mernop or Pressure 
iInG-Edward Hall Taylor, Winnetka, 
Ill, assignor to Taylor Forge & Pipe 
Works, Cicero, Iil., corporation ol 
Illinois 
This pressure welding method includes 
steps of disposing the parts with the sur 
faces to be joined in juxt posed rt tior 
and immersing the parts in hot ert 
liquid bath. The parts thus are heated 
to welding temperature and are then sub 
jects <1 on their surfaces to a high velocity 
stream of the bath liquid to abrade and 
clean such surfaces. Then the r 
faces are forced together t ng 
temperature and under welding pr ire 
while the parts remain immersed the 
bath 
2,726,615 —Wetpine APPARAT! 
George Downing, Parkersburg, W. Va 
assignor to American Viscose Corp 
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(and USS “T-1” Steel 
solves the welding problem!) 


Bedplates for modern color-printing presses have to be 
rugged—but as lightweight as possible. They must with 
stand constant pounding from printing rollers and cut 
ting knives. And, since they move back and forth con 
tinually, they’ve got to be lightweight for fast, efficient 
operation. It is a good place to use a welded assembly 
of steel plate 
But that’s where Graver Tank & Manufacturing Co 

Inc., ran head-on into a tough fabrication problem. Alloy 
steel with the necessary strength and durability was 
difficult to weld. And with 534 welds to make on every 
bedplate, this was a king-size headache 


NO MORE HEADACHE! 


Now the headache is gone. Production costs are 
down. And the finished bedplates are working hard and 
long taking a tremendous daily pounding without 
distortion 

The solution? Just a switch to a remarkable new alloy 
steel, USS “T-1L” Steel 

*T-1’ Steel is very strong. Very tough. Able to take 
vicious impact abuse. Yet, it’s easy to weld,”’ says Mr. H 
McDonald, Superintendent at Graver 


HOW ABOUT YOU? 


If you have tough jobs, rugged jobs, where you want to z. : 
weld your way to lower costs give this new steel a try 3 ee. 
We think you, like Mr. McDonald, will find it the best a 
thing you have ever used. Right now, “T-1” is in service 

and doing well in bridges, power shovels, steam turbine : = 
electrical transformer tanks, flywheels, pressure vessels 

mine cars, and lots of other places. Write for details 

United States Steel, Room 5087, Pittsburgh 30, Pa 


“TOP QUALITY” Thot’s how Graver Tonk & Manufacturing Co., Inc., East 
Chicago, Indiana, describes ew USS T.} Stee t giv ‘ y 4 

strength of 90,000 psi exceptional resistance t act abuse d 

good weldal ty lt enables them to build extremely + yged , elded = 


bedplates for printing presses 


UNITED STATES STEEL CORPORATION, PITTSBURGH - OLUMBIA GENEVA EEL DIV MN, SAR 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UMITED STATES STEEL SUPPLY Di¥ N, WAREHOUSE 
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Vhiladelphia, Va i corporation of molybdenum in abutting relationship and vals after which the welded portions ar: 
Delaware are welding such abutting edges together folded at an acute angle relative to the 


Downing's patent is on a welding and in an atmosphere of an inert noble gas body wall and forced into intimate cor 
metal cladding apparatus which includes The weld action is also performed in the tact with the body wall. The edge por 
a pantograph A tracer is connected to presence of a heat-decomposable bydro- tions are then solder bonded to eac! 
the pantograph and the container for carbon material decomposing under the other and to the body wal! 


heat of the are to form atomic earbon in 
the region of the weld 


molten metal is mounted on a bracket onl 
or Brazing 


COATING STAINLESS Sree. Pari 


aseociated with the apparatus for lateral 


2,727,125 Ane) = Wetpine Arthur T. Cape, Los Angeles, and 
eally opening Lo release molten tal from Albert Muller N J tobert Jones, ‘ anada Cant 
the container, while a torch is mounted to signor to Air Reduction Co., Inc., a cor- assignors to Superweld Corp Nort! 
direct a heating flame adjacent the area poration of New York Holly wood, Calif, «a corporation of 
onto which the molten metal is deposited, Muller's patent is on a gas-shielded-are- California 
Contamer moving means are provided to welding method. It comprises establish- This patent on brazing or coating 
move the container sequentially along a ing an are from a bare wire electrode to a stainless steel parts to be brazed or coated 
devious path for depositing the cladding workpiece and feeding the electrode with nickel-silicon-boron alloys include 
and welding metal in a desired position toward the workpiece to maintain the the steps of confining the parts to |» 

arc a8 metal is transferred across the brazed or coated along with the nicke 
2,726,616 Macaiwe are from the electrode to the workpiece. silicon-boron alloy in a substantial! 
George Downing, Parkersburg, W. The are is shielded with a stream of closed container. Carbon is maintained 
Va., assignor to American Viscose shielding gas containing a finely divided in close proximity to the parts within th 
Corp., Wilmington, Del., a corporation solid therein and an outer annular stream container which is heated to a tempera 
of Delaware of shielding gas is provided for confining ture at which brazing or coating of th: 
A self-propelled welding machine is dis- the inner stream to bring the solid con- parts is effected A reducing ga 
closed by the patent A burner is carried tained in it into intimate contact with the present and reacts with the carbon t 
hy the machine in a position to direct a weld puddle formed by the ar: create a highly reducing gas within the 
flame against the workpiece. A welding 797.126-—C container until completion of the brazing 
rod supply conduit is mounted in the “we or coating action and reaction with the 
frame for directing a welding rod toward CG CG ~ M his, He heating elements in the furnace or other 
predetermined area on the workpiece “4 Model earburizable furnace parts is avoided 
The apparatus is art so that the on, ind., assignors to ngineer- 
welding rod is advanced simultaneously ing & Manufacturing, In Hunting- 2,727 ,069-—W ELDING APPARATE 
ton, Ind., a corporation liam N Platte, MeKeesport Pa 


with intermittent forward movement of 


the machine and when the burner is in elongated assignor to Westinghouse Eleetrie Corp 


Kast Pittsburgh, Pa., a corporation 


This new nozzle comprises 
tabular body made of ceramic material 


moved to a position away from being : 
directed against the predetermined area having a high melting point and a high Penna 
of the workpiece on which welding action electrical insulating characteristic Such Platte’s patent is on a control system for 


tubular body is reduced in diameter at a flash welding machine having relative 
one end to provide a nozzle and it has an movable jaw members for securing men 


2,727,122-—Resinrancr Weiver internal recess at its opposite end \ bers to be flash welded in position. The 
Stanley Jacob Gartner, Emporium, Pa., metallic adapter is positioned in such control includes circuit means connecting 
assignor to Sylvania Kleetric Products, opposite end and it provides a heat dis- the jaw members to a source of flashing 
Ine , & corporation of Massachusetts sipating tubular sleeve in the nozzle voltage and control means are provided 
assembly and are operable to vary the voltage at 


In this patented resistance welding 


apparatus mens support & par ol predetermined intervals of time in accord 
Ho Paul ance with perdete ed 
welding electrodes in operative rolation- ane with per rmin pa rh j 
ship and other resilient means are provided D. R. Dority, Bremerton, Wash on an inverse relation with the tempers 
for urging the electrodes toward each The new electrode holder includes a ture of the members being welded 
other Additional means are present to body provided at one of ite sides with a ar. q : 
socket for receiving an end of and stupport- 


vary the resilience of the resilient means, : ; 
ing a welding electrode and other means WELDING Apparatus George 


A further member is provided for varying 
the stress energy stored in the resilient are provided for securing the electrode Purbett, Chatham Township, Mor 
means, The apparatus is constructed so in its position engaging with the socket in ounty, N. J., assignor to Air Redu 
that the resilience of the resilient means the body Other means supply fluid tion Co., Ine., New York, N Y 
ean be varied with substantially no effect pressure to the holder which has a port corporation of New York 
on the level of stress energy stored in therein communicating with the socket This apparatus includes a support 
such resilient means which has a port for directing the supplied through which a consumable electrode 
fluid pressure longitudinally along and in may be fed and a shell is supported coay 
2,727,125-Srep Wetvoen George EF close proximity to the free portion on one ally about such support and defines thers 
Ciregory, Jr., Bay Village, Ohio, assignor side of the electrod: with an annular shielding gas passag 
to Gregory Industries, Ine., Detroit, A front barrel fits in telescoping relatior 
Mich., a corporation of Michigan. 2,727, 483-—-Merioo or Forming Can with the shell and is axially movable 
A stud welding machine is disclosed in Mi TAL BLANKs with respect thereto water-jacketed 
the patent and includes a chuck having Punte, ( hiecago nozzle is mounted on such front barre 
means for supporting a welding stud at nor to ¢ ontinent u Can Co., Ine, while an adjustable coolant connection 
an end thereof \ ferrule is supported New York, N y ‘A corporation of provided het ween the support und =the 
New York. nozzle 


in & position surrounding the welding end 
of the stud. Other means are present 
for supplying an inert gas to the space ean body, a 


In this patented method of forming a 
sheet metal body blank is 


hetween the shield and the ferrule shaped to provide two seam margins and 
the seam margins are bent in the same 
2,727,124 Moryvevencm FABRICATION direction and at right angles to the blank Displ Y 
Roy I. Hardin, Chicago, assignor after which the body is shaped about a sp ay 
to Fansteel Metallurgical Corp., North horn and positioned so that the bent AWS Certificate! 
Chicago, Il , & corporation of New York seam margins are face to face to form a 
This patent is on a method of producing lapped seam with the bent edges extend- Wear Your 
fabricated molybdenum characterized by ing radially outwardly from the body AWS Emblem! 
erack-free butt welds. The novel method wall, These radially projecting portions 
includes positioning edges of a sheet of are spot welded together at spaced inter- 
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Versatile Dependable 


Inco-Rop “A” electrode fills a long-felt need. Industry is trying many other combinations... 
both between and among ferritic and austenitic 


stainless steels, low alloy steels, mild steels, high 
nickel alloys, and other types of alloys 
Better than 9067 of all such jobs can be handled 


allow. “ this one versatile, new electrode Inco-Rop 


With each combination, the weld is strong and 
ductile . of X-ray quality. Corrosion resistance 
and mechanical properties usually equal or ¢ xceed 
those of the base metal. What’s more, operability is 


excellent in any position -.. Spray type are 


It joins many combinations of dissimilar alloys. 
Use Inco-Rop “A” electrode to weld mild steel 
to 304, for example. Or 405 to 304, Or Monel 
nickel-copper alloy to 410. Or 347 to Inconel” nickel 


the one with the reen tux coating, 


For welding data on proven ce mbinations between 
common alloys, write for Announ ng Inco-Rop 
\ a new Inco folder. Be sure, too, to ask about 
alloys you commonly join. New data, not yet pub- 


good slag removal. lished, is constantly coming in from the field. 


More than thirty such combinations have been The INTERNATIONAL NICKEL COMPANY, Inc. 


welded successfully with Inco-Rop “A” electrode. 67 Wall Street New York 5,N. Y 


‘ pany 


Four convenient sizes handily packed. INCO-ROD “A” electrode 

is supplied in 14-inch lengths in four diameters, *, ¢-, 4x and 

Kinch (the is center grip) packed in 5-(/b., tubular, 

asphalt-lined, protective containers (NEMA color coded 


4» 
ANCO, Welding Products « electrodes, wires, fluxes 
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Dick Heads Kel-Ray Sales Force 


Charles M. Dick, Ji has heen 
named by Metal & Thermit Corp. to 
direct its nation-wide staff of sales engi- 
neers handling the new Kel-Ray pro- 
jectors for industrial radiography with 
gamma rays from radioactive isotopes, 
Manufactured by the M. W. Kellogg 
C'o., the Kel Ray projectors are sold 
exclusively by Metal & Thermit 


Charles M. Dick, Jr. 


Mr. Dick joins Metal & Thermit 
after a 19-year career as welder, welding 
supervisor and welding engineer Prior 
to taking his new post he served as 
Welding Engineer at Todd Shipyards, 
Houston, Tex 

He is a graduate of the University of 
Alabama 
Business Administration, and of the 
Schools of Welding conducted by the 
Hobart Mleetrie Co. and Lincoln Elee 
trie Co 

Vir. Dick is a member of the Ament- 
CAN Socrery and is currently 


School ol Commerce and 


a director of the Houston Section 
Francis A. Dales has been appointed 
Kel-Ray Sales Engineer at Atlanta, 
(in. Tle comes to M & T from Combus- 
tion Engineering Corp., and previously 
held several positions as a marine engi- 
neering oflieet 
William P 
sented welders supply houses in the 
Portland, Ore., area for the past IS 


vears, has been named Kel-Ray Sales 


Hoppe who has repre- 


Engineer with headquarters at San 


Francisco, Calif 


Harold Mears has been appointed 
Kel-Ray Sales Engineer at Pittsburgh, 
Pa He was formerly vice-president of 


Standard Steel & Wire Co., Bolivar, Pa 


1) 


Henry C. Opie, for 12 years with the 
Milwaukee Railroad and for six years 
Technical Sales Representative for Air 
Reduction Sales Co., has been named 
Kel-Ray Sales Engineer in the Chicago 
area with headquarters at the Metal & 
Thermit plant at Mast Chicago, Ind 


Hinchliffe Appointed 
District Manager 


Virgil J. Hinchliffe has been appointed 
welder distriet manager of the P & H 
Washington, D. C 
according to an announcement by Mr 
I. Salditt, vice-president of the Har- 
nischfeger Corp 


welder territory, 


This new appointment of Mr. Hineh- 
liffe is in addition to his recent appoint- 
ment as district manager of P & H 
in Washington, D.C 
sales representative of the Washington 
C., territory for the Harnisch- 
feger Corp. Mr. Hinchliffe will con- 
tinue to personally travel the Washing- 
ton-Baltimore and Norfolk territories 
on P & H welding sales 


He was formerly 


Virgil J. Hinchliffe 


Mr. Hinchliffe’s welding career began 
in 1933 with a paper company in Penn- 
svivania. From there he went to 
the Brooklyn Naval Shipyard. Then 
in 1941 he received an appointment at 
the Washington Naval Gun Factory as 
He joined the Harn 
ishfeger Corp. in 1946 as sales represent 
Washington 
area. In 1949 he was appointed welding 


S. Bureau of Ships 


welding inspector 
ative for the 

engineer for the | 
After three years, he réjoined the Har 


nischfeger Corp. He is a member of 
the American WELDING 


Personnel 


Given Is Promoted by IBM 


International Machines 
Corp., announces the appointment of 
John B Associate Staff 


Business 


(riven to 


Metallurgist in the Metallurgical Lab- 
oratory in Endicott. Mr 
joined IBM in April 1937, has been 
metallurgist for the past 
three years, 


(riven who 


associate 


John B. Given 


Mi N. ¥ 
attended Carnegie Institute of Tech- 
nology. He is a member of the AmMer- 
WELDING Sociery Also, he 
is this year’s chairman of the Southern 
Tier Chapter of the American Society 


for Metals 


Given, a native of Ithaca 


Marzke Appointed Director 
of Naval Research 


Marzke, associate 
director of research for materials, at the 
Naval Research Laboratory, Washing 
ton, D. C., has been appointed director 
of research at NRL, Captain 8. M 


Oscar Theodore 


Oscar T. Marzke 
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are designed to 
trial usage. Bot 
lays can be inst 


during replac 
safe—if any tu 
opened and wel 


Square D Compan 


h timers 4n 


Down time is re 
ement. Timing circ 


be fails to fire, 


Welding Press Control 
ittustrating simple removal 
of electronic timer 


d sequencing 
alled in 4 matter of seconds. 
duced to absolute minimum 
uits are fail- 
circuit will be 


ding process stopped instantly 


5 


Plug-in relays 
peing removed from 
welding press controller 

Faster electrical 
maintenance 


Plug-in RELAYS 


| rugged indus- 
trialdesignand construction. 
Flexibility provided by plug- 7 
in feature (on both sequencing 
rmits easy circuit changes 


controller redesign 


are of specia 


ays and timers), 


rel 
without complete 


Wisconsin 


Write tor Bulletin 8991 
y, 4041 N. Richards Street, Milwaukee 12, 


| 
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Tucker SN director of the Labora- Society lor \leta! th Arne wean Ir sf 
tory has announced fe succeeds Dr tute of Mining and Metallurgical 
JOIN NOW! Kdward ©. Hulburt ho is retiring Engineers, Tau Beta Pi, the Re 

from Civil Service : became the Society of America, the Britis 
; senior scientist for tl United States tute of Metals, the 
lf you are interested in better tee Institute and 
welding, lower fabrication costs national Geophy 1] Year of the Na- Academy of Sciences. 
and increased productivity, you tional Academy of Sciences, on January | 
will gain from investment in 1956 
AWS Membership. \ nati e of Lansing Mich., Dr 
how to fein by wit received his B.Sc. degree in OBITUARY 
oom ow join wee ing 1929 from Michigan State ( olleve and 
AMERICAN WELDING SOCIETY, his Se.D. degree in Metallurgy in 1932 
33 West 39th Street, New York from ~ Massachusetts Institute of Lorn Campbell, Jr. 


18,N. Y. Technology orm Campbel 
Lorn Campbell, Jr 


the Harris Calorifie Co., 0 
Ohio, passed away on De 


Mr. Campbell was born 
Minn His parents 
extraction. He attended 


schools and high schoo! 
and subsequently the | 
\iinnesota and Cornell 


Lorn Campbell, Jr. 


Entering upon his business 
the first venture was in a manu! 
agency, a joint venture with ©. Is 
Rickel, who was his schoolmate in 
Minneapolis, and who is now the head 
of the Big Three Welding Equipment 
Co of Fort Worth, Tex. Short! 
after the birth of that endeavor, both 
men were given commissions and 
“Our company recently installed the heating, piping and air called to act as instructors 
conditioning for the new Northland Shopping Center—the largest acetylene Welding and Cutting 
of its kind in this area. As we do on all jobs, we used Meco Reg- army. Their scene of activitie 
ulators and Torches exclusively. Peoria. Ill. The industry was the 
‘we have found that it has paid us to use Meco Welding young, and their skills were apropo 
Equipment exclusively for the last 25 years. Its dependable, indeed. 
durable construction reduces our down-time to a minimum and Following discharge from the arn 
the men on the job tell me they prefer it to any other make.” 


Famous Barr, Northland Shopping Center, St. Lowis 


these gentlemen incorporated the | 
Richard H. Kremer, President Welding Co., of Minneapolis, Minn 
KREMER-HICKS COMPANY engaged in the manufacture of Appara 
You'll find—like Kremer-Hicks and so many other outstandin tus, and operated a commercial welding 
companies-that the extra care and skill that go into all shop. Along about 1920 Mr. Ri 
Meco Welding Equipment, pays off in superior went South and set up the Big Three 
workmanship, far less maintenance. Get Welding Equipment Co. Mr. Campbell 
the facts—write for more information! carried on, and in 1926 took over tl 
Harris Calorifie Co., in Ch 
He has been its President and guiding 
3403 PINE BLVD. « ST. LOUIS 3, MISSOURI genius over the years 
Mr. Campbell was an active memb> 
of the American WELDING Sociery 
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Progressive now offers YOU welding equip- 
ment built to your requirements on a TRUE 
LEASE basis. 


Get that equipment you need now! Let if pay its own way. 


W/o capital tie-up. 
sonal cash outlay. 


Finest welding equipment built to YOUR 
specifications. 


Advantageous tax write-off. 


No obsolescence problems. 


Weare tailored to your situation. 


A sound idea with many advantages for YOU. We will be 
leased to give you full details. Write or Phone. 


Freprvary 1956 
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NEW LITERATURE 


Hardness Tables 


The International Nickel Co 


announces the availability of ‘Hardness 
Conversion Tables for Steels’’—cellu- 
loid card, 2' ‘ x This 
table gives approximate relationship 
hetween Brinell, DPH (Vickers), Rock- 
well and Shore Scleroscope hardness 
corresponding — tensile 
strengths of steels, Data 
from SA Handbook For 
write to International Nickel, 67 Wall 
St., New York 5, N. Y 


values and 
obtained 


your copy 


Ampco Welding News 


The fourth quarter issue of the Ampeco 
Welding News was recently 
by Ampeo Metal, Ine 

The feature article in this issue de- 
scribes the use of Ampeo-Trode 10 
and Ampeo-Trode 250 in the repair of 
a large crank shaft twisting machine 
at the Erie Forge & Steel Corp. of 
erie, Pa 

Copies of this issue can be obtained 
from Ampco Metal, In 1745 8. 3S 
St., Milwaukee 46, Wis 


released 


Cutting Machine 


A new 20-page Catalog des ribing the 
operating and construction features of 
the Aireo No. 50 Travograph oxy 
acetylene multiple-torch, shape-cutting 
machine is now available from the Au 
Reduction Sales Co 
included 


Complete information is 


covering the accessories such as tracers, 
regulators, gas distribution systems, 
the Multi-Bevel Unit 
and tipe 

Request a copy by writing Air Redue- 
tion Sales Co., a division of Air Reduce 
tion Co., In f2nd St.. New 
York 17, N. ¥ Specify form ADC 


cutting torches 


Brazing News 


Handy & Harman announced the 
availability of the latest issue, No. 71 
of their pamphlet ‘Low-Temperature 
Brazing News Free copies may be 
obtained by writing directly to company 


at 82 Fulton St., New York 38, N. Y 


104 


Steel-Piping Spec 


The 1955 edition of this compilation 
sponsored by ASTM Committee A-1 
on Steel contains the latest approved 
form of 58 ASTM Specifications tor 
ferrous pipe, tubes, castings, fittings, 
and bolting materials. 

Included in these standards, 47 of 
which have been revised this year, are 
Tentative Methods and Definitions for 
Mechanical Testing of Steel Products 
(A 370), and Classification of Austen- 
ite Grain Size in Steels (FE 19). Also 
included in the compilation are Ameri 
ean Standards for Wrought Steel and 
Wrought [ron Pipe (B 36.10) and Stain 
less Steel Pipe (B 36.19) 

Copies of this 132-page publication, 
heavy paper cover, can be obtained 
Testing 


Philadelphia 


from American Society for 
Materials, 1916 Race St 


3, Pa., at $4 per cops 


Solder Alloys 


A bulletin that lists and describes the 
application of new sper ial solder alloys 
for cast iron, aluminum, die cast and 
stainless steel has been published by 
Anchor Metal Co., Ine., 244 Boerum 
St., Brooklyn 6, N. Y 


of a wide range of solders and fluxes 


manufacturers 


for industrial and home use 
Free copies of the bulletin are avail- 
able from the manufacturer on request 


Industrial Radiography 


New Bulletin P-196, available from 
Metal & Thermit Corp., 100 bk. 42nd 
St., New York 17, N. Y., describes the 
new Kel-Ray Projectors for industrial 
radiography with gamma rays. Manu- 
factured by the M. W. Kellogg Co., and 
sold exclusively by Metal & Thermit, 
the projectors are available in three 
sizes and offer a choice of radioactive 
isotopes of different intensit 

The 4-page, 2-color bulletin explains 
how the portability, safety, versatility 
and economy of the new gamma-ray 
equipment expands the range of applica- 
tions in which radiography may be 
used ns uo practical economica! tool lor 
nondestructive testing 

Illustrations include photographs of 
each size projector and drawings show- 
ing positioning of the projectors for a 
variety of radiographic applications. 


New Literature 


For your copy of Bulletin P-196 
write directly to Metal and Thermit 
Corp. at above address. 


REVIEWS 
OF NEW BOOKS 


Merchant Ships 


Design and Construction of Steel Me 
chant Ships, edited by David Arnott 
former Vice-President and Chief Sur 
veyor, American Bureau of Shipping 
Price, $15. 494 pages, profusely illus 
trated. Published by the Societ 
Naval Architects and Marine Engineers 
74 Trinity Place, New York 7, N. 

This book is intended to assist stu 
dents and others entering the field o 
shipbuilding toward a knowledge of how 
merchant ships are designed and 
structed and to provide them 
good background for more advanced 
study. It places a great deal of en 
phasis on the increased application ot 
are welding and oxygen cutting to ship 
construction; also, it incorporates the 
development of new fire-resisting mat 
rials, the latest changes in applying 
design requirements and regulation 
many other topics 

Book is divided into 14 chapter 
of these being devoted to methods 
joining struct'ral parts, with part: 


emphasis on weiding. 


Remember These Dates! 


AWS 37th ANNUAL and 
NATIONAL SPRING TECHNI- 
CAL MEETING 


May 7-11, 1956 Hote! Statler 


ASME METALS ENGINEERING 
DIVISION CONFERENCE 


May 8-10, 1956 Hote! Statler 


AWS WELDING and ALLIED 
INDUSTRY 4th EXPOSITION 
May 9-11, 1956 
Memorial Auditorium 


BUFFALO, N. Y. 
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“How much punishment can the Vickers contro.tarc DC Welder take?” 


Vickers engineers decided to find out 


A 200-ampere controiarc was subjected to a gruelling durability test. Every nine 


seconds the welder was charged with a six-second load of 250 amperes (50 amperes 
above rated capacity) at 27.5 volts. After 198,900 ‘makes’ and ‘breaks’ the load 
was boosted to 300 amperes at 27 volts. When the test was concluded the ComTro.arc 
had survived 1,004,522 of these charges, and was still going strong—with no apparent 


This unretouched oscilloscope photograph effect on any part of the welder. This test simulated arc tack ng on production at 4 tacks 
shows the voltage trace occurring when 

the orc wos broken very quickly during the continuously per minute on an 8-hour day basis for over two 300-day years 

fest, subjecting the CONTROLARC welder 

to severe abuse For complete information about this rugged, dependable welder, write today for 


new bulletin 


Some territories open for qualified dealers. Write for details. 


aunit of Sperry Rand Corporation 


1853 LOCUST STREET © SAINT LOUIS 3, MISSOURI 


FEBRUARY 
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Portamatic Pacer 


A new attachment for semiautomatic 
Portamatic Pacer 


has been designed and manufactured by 


welders, named the 


owner of the Carlson 
(‘arson St 


Carlson 
Manufacturing Co., 195 W 


Pittsburgh 19, Pa 


the 
new machine has been built with the 


According to the manufacturer 


objectives of assuring pinpoint welding 
accuracy and smoother welds with a 
minimum of distortion at speeds up to 
five times faster than by conventional 
methods 

Made of aluminum, stainless steel 
and brass, the Portamatic Pacer is 
equipped with an all-sealed d-e alum- 
inum motor controlled by an inch but- 
ton on the handle. The unit weighs 
3'/slb 

For complete details, write directly 


to manufacturer at above address 


Brazing Alloy 


new nickel-base brazing alloy 
which is said to feature unusually low 
brazing temperature, self-fluxing prop- 
erties, thin to moderate fillet formation 
and no erosion during brazing is now 
available from Wall Colmonoy Corp., 
19345 John R St., Detroit 3, Mich 
This nickel-phosphorous material 
called Nicrobraz No. 10, ts 


mended for low-temperature joining of 


recot- 
stainless steels, nickel-base alloys and 
cobalt-base alloys, as well as low-alloy 
steels, carbon steels, copper and other 
base metals having a melting point 
above 1900° F, in applications involv- 
ing service temperatures from 60° to 
1500° F 


106 


Nicrobraz No. 10 Powder is easily 
applied with a suitable brush or applica- 


tor after mixing with Nicrobraz Cement 
With the proper mixture ratio, the new 
brazing alloy can also be applied by 
either cold spraying or hot spraying 
methods 

Complete details may be had by 
writing directly to company at above 


address 


Plate Clamp 


The Porto-Magnetic Plate Clamp, 
distributed by Portomag Sales, Ine., 
of 1511 bk. Nine Mile Ra, Ferndale 20, 
Mich., is a lightweight, self-contained 
unit, combining a powerful magnetic 
base and a fast operating jack 


According to the manufacturer, butt 
a single 
accomplished, The 
Plate Clamp is first 
placed with the jack over the warped 


welding of heavy plates by 
operator is easily 
Porto-Magnetic 
plate. The instant the current is 
turned on, a few fingertip turns of the 
ratchet lever, and alignment 
results. Lap welding is done in the 


proper 


same tanner 
It is claimed that the use of the 
Porto-Magnetic Plate Clamp elimi- 


New Products 


nates the need for welding supporting 
clamps or driving wedges 

Write directly to Portomag Sales for 
complete information 


Cleaning Brush 


Air Reduction Sales Co has an- 
nounced the availability of a new stain 
less steel wire scratch brush for cleaning 
stainless weld beads. This brush will 
eliminate the possibility of oxidation of 
the stainless parent metal caused by 
using standard steel serateh brushes 

For more information about this new 
brush, write Air Reduction Sales Co 
a division of Air Reduction Co., tn 


GO 42nd St., New York, 


Mild Steel Electrode 


A general purpose high-speed, low- 
slag electrode designed especial! for 
the operator who has a variety of mild 
steel welding requirements is announced 
by All-State Welding Alloys Co., In 
White Plains 


Low-umperage (40 to 225 amps 


249-55 
N.Y 


deposits from this electrode exhibit a 


Ferris Ave., 


tensile strength of 65-75,000 psi, a 
y ield strength of 58-63,000 psi and a 
26-34°7, elongation in 2 in 

This new electrode is designated as 
the All-State Steelarc 


with a-c or d-c welders. It is partic- 


It is applicable 
ularly recommended by the manufac- 
turers for steel fabrication requiring its 
high strength, e.g., boilers, tanks, pres- 
sure piping, rugged equipment 
bodies, bridges and railroad cars 


vehicle 

Steel- 
are can be used also for poor-fit work and 
dissimilar sections as light or heavy 
sheet to castings 
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Providing new safety by reducing 
possible accidental electrical shock. 


Enormously reduces area of electric- 
cal hazard in welding controls and 
rectifier assemblies. 


Tested in excess of 20,000 volts 


Retaining the same exclusive 
Amperex advantages... 


® Practical Thermostatic control without derating 


Exclusive Amperex ‘long-life’ ignitor which 
promotes ease of firing 

® Heavy, removable, braided, copper anode lead 

® Visible glass anode seal making observation 
of firing simple 

® Insulating shield around ignitor terminal 


® Rugged, stainless and alloy steel construction 
There’s an AMPEREX distributor 


in all principal cities. Write 

direct to factory for data 

sheets and name of distributor m p e rex ELECTRONIC CORP. 
nearest you. 230 Duffy Avenue, Hicksville, Long Island, N. Y. 


In Canada: Rogers Majestic Electronics lid 
11.19 Brentcliffe Road, Leaside (Torento 17) 


Fepruary 1956 
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Complete details may be had by 
writing directly to the company at the 


above-mentioned address 


Stitch-Welding Head 


The new Taylor-Winfield stitch-weld- 
ing head guides spot-welding electrodes 
to um hieve contoured seam welds previ- 
ously unobtainable on any automatic 
equipment, according to the manufac- 


turer 


hither spaced or overlapping spots on 
any contour pattern may be used, per- 
mitting more freedom in produet design 
than ha 
The stitch head may be mounted on 
any press welder and replaces the upper 


previously been available 


electrode 

For more complete details write to 
the Tavior-Winfield Warren 
Ohio 


{ orp 


Flame-Resistant Curtains 


Flame-resistant curtains and blan- 
kets, made from impregnated CANVAS 
protection 


and designed to provide 


from intense heat, are flash, molten 
splash, flying chips and seale, are being 
offered by Eastern Equipment Co., 
Irv Willow Grove, Pa 


tains and blankets are used to sereen 


These cur- 


off are-welding operations and can also 


be made into inexpensive booths to 


screen off any other dangerous opera- 
tion, wherever required. Dimensions, 
weight of canvas and number and place- 
ment of grommets are determined in 
accordance with customer's specifica- 
tions. Complete details can he 
obtained by writing to Eastern Equip- 


ment Co., Ine., Willow Grove, Pa 


X-Ray Unit 


The accompanying illustration shows 
an application of the new Noreleo 
MG 150 X-ray unit for seam inspection 
at the plant of the Delta Tank Mig. Co., 
Inc., at Baton Rouge, La 

The MG 150 uses a high-current tube 
that can be operated at constant poten- 
tials up to 150 kv and at currents up to 
20 ma 

In the photo, the unit is set up to 
X-ray a longitudinal seam. Film is 


taped inside the tank shown at the 
right. A different Noreleo 
tube called a rod anode unit is used for 


extreme 


girth seams which are checked with one 
exposure, On such work, film only 
2°/, inches wide is employed 

For complete details write to North 
American Philips Co., Ine., 750 5 
Felton Ave., Mount Vernon, N. Y. 


A-C, D-C Arc Welders 


Manufacture of two series of a-e, 
d-e are welders has heen announced by 
Miller Electric Mfg. Co., Inc., Appleton, 
Wis 


The SRAC Series are designed for 


New Products 


metallic are welding, these are available 
in 200-, 300- and 400-amp ratings, 
with or without power factor correction 

The SRTA Series are designed p 
marily for inert gas and inert-gas spot 
welding processes. SRTA welders are 
available in 200- or 300-amp models 
and all are power factor corrected 

Both series of these a-c, d-c welders 
operate from a single-phase power line, 
and current can be controlled remotely 
at the welding position. 


Cleaning Tools 


A new wood grip has been developed 
and is now being furnished on their 
wood grip, steel shafted Tomahawks 
and “Dual Tools” by Atlas Welding 
Accessories Co., Ferndale, Mich 


The new grip is egg-shaped to fit the 
hand naturally and line up the chipping 
edge and is belled slightly toward the 
end to prevent the tool slipping out ot 
the hand The handles are 
“Ozark” Hickory with wax 


made 
from #1 
finish. 
For complete details write directly to 
manufacturer at above address 


Inert-Arc Welding Torch 


A new air-cooled Heliare torch 
inert-gas shielded-are welding of 
metals has been developed and intro 
Linde Air Products Co., a 
Division of Union Carbide and Carbon 
Corp., 30 Kk. 42nd St New York 17, 
N.Y. The new HW-17 torch, wit! 


continuous-duty current capacity « 


duced by 


amps (150 amps for a reduced 
evele), is the highest 
cooled torch of its kind on the market 
according to the manufactures Light 
weight and easy to use, the HW-17 
will join mild steel and hard-to-weld 


capacit ul 
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metals like aluminum, tnagnesium, stain 


less one copper brass 


and hig 


arit 


po 


directly 


rh-ten perature 


is now available from Air Reduction 


Sales Co rhis flux has been produced 


to meet the need for high-ten 1 ture 


brazing of chrome and nickel alloys 
The stainless steel assemblic ised in 
jet aircralt pl maceu 
tical, and nuclear energ lustries are 
particular! rood appl itions for thi 


new flux, accor ling to the manufacturer 
It is free flow ing and active ina ten 
perature range of 1400 to 2000° | 


formation about thy) 


For more if 


new high-temperature brazing flu 


write Air Reduction Sales Co., a division 


of Air Reduction Co., li 60 42nd 
st New York 17 N 


Metallizing Machine 


One of the 


claimed for the new Var ety zing 

h prov mail 
turbine wl ‘ powe 
control uniform! feeding metal wit this 
without fly t tion in important fa 


card 


tor in the operation of a metallizin 


today 


machine 
According to the manufacturer, the 


turbine utomatiest governe 


You should—and here's the reason why. 9 out of every 


10 companies that tested CADDY Electrode holders 


in 1955 switched to CADDY as their standard unit. 


Ask your dealer about a CADDY test installation or 


use coupon attached. 


CADDY ARC WELDING ACCESSORY Div. 
ERICO PRODUCTS, INC 
2070 61st PLACE CLEVELAND 3, OnIO 


lam interested in CADDY TEST INSTALLATION PROGRAM 
Send CADDY CATALOG 


ERICO PRODUCTS, NAME POSITION 


the pre on fl supplied to the | inc. COMPANY 


nar tur ‘ 
2070 6191. PLACE ADDRESS 
cd the CLEVELAND 3, OHIO 


city zone STATE 


- 
The HW-17 can be used with hig! ae 
frequency stabilized alternating current a 2 
as we i trawht or re ersed 
direct current 
For additional details, write = 
to [ince it Ne York 
High-Temperature Brazing Flux A ‘a 
A new hid brazing flux 
| 
| 
N.J 
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Coimonoy 
Hard-Facing 


INCREASES 
PART LIFE 


Colmonoy hard-facing alloys and methods are designed 
to make the metal parts of your product wear much 


longer— at the lowest possible cost. 


Colmonoy nickel, cobalt, and iron base alloys provide a 
wide range of wear resistant qualities for maximum 
part life regardless of the type of wear. Available as 
electrodes, gas rods, castings, and Sprayweld Powder. 


Colmonoy methods include The Sprayweld Process*, by 
which smooth, welded deposits of superior hard-facing 
alloy are easily sprayed on, saving material, time, and 
finishing costs. 


Write for Manual #78, and for a specific recommendation 
describe your part and the wear encountered. 


Registered Trade Mark 


HARD-FACING ALLOYS 


CH AGO HOLSTON . ANGELES 
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Revo-Files, 


it left is « 


Production increased 
Costs went down 


Quality went up 


14 superior braze welds in 7 minutes 


bree 


The Revo-File ¢ 


la Amer n Bra Lt 


WELDING 


ANACOND 


m When Revo-File Co. switched to braze welding with Anaconda Rods 
Close-up ‘ in panel 
4 7 Below: A fter sandin 
panel corel ind | Covel file cabi 
\ eat the ¢ tail cots le 
\ ) | Lp Rod 3 
an { thes i trol reduc 
red ed ke tl ‘ It | trite 
tj thy el ire | i cll formed 
thetter pr | tcpualit | ‘ rocduetion 
: \ | | perio velding 
\ i Welding Rod that j if) ications 
listributors of eldi equ ent evel here ul 
Product ( Ne fur bile Coo vith 
rods, See uur A istributor vrite: The 
Amer Bra ( Waterbur {) ticut. In Can 
arketed by the Mosler Safe ¢ Unit loronto, Ont 
desired section of re lving file int | e. Right t ‘ 
manually operated. Corner f tor l two « 


a complete AIRCOMATIC package” 
...from recommendation to results 


, produced to rigid Airco specifica- 


gas, shielded arc process using a 
e tions as to purity, cast, and metal- 


a consumable wire electrode. The 


basic unit, manual or automatic, , lurgical content. Normally supplied 

\ designed and manufactured by on expendable spools, Aircomatic 

Airco, includes the welding head, wire is available in aluminum, steel, 

carriage assembly for wire drive and control equip- stainless steel, nickel, titanium, copper, and copper 
ment, cables, hoses, and flexible wire casing base alloys 


Aircomatic welding is an inert- ( The consumable wire electrode is 


Airco shielding gases include both helium Aircomatic is a direct-current welding 
and argon, produced by Airco, or mixtures process. A complete line of Airco motor 
thereof for particular requirements. Pure \ S generator and rectifier type welders are 
carbon dioxide gas is also available from designed for Aircomatic characteristics 
Airco for use as a shielding medium where applicable the latest of which is a new 800 amp CAV welder 


The Aircomatic process was invented, designed, devel- unbiased opinion as to how Aircomatic can best be 

oped, and licensed by Airco. Airco’s eight years of employed — because — Airco is a leading manufacturer- 

experience have given the metal working industry an supplier of all types of oxyacetylene, metallic are and 

inert-gas process that welds all kinds of metals — add- inert-gas shielded welding and flame cutting processes, 

ing speed, economy and yersatility to every suitable their controls, supplies, and accessories 

application. Other Airco inert-gas welding processes include 
An Airco Representative can give you a completely Aircospot and Heliwelding. Write today for details 


VISIT 
a 
OUR 
AT THE FRONTIERS OF PROGRESS YOU'LL FIND... & SS) © eS: BOOTH 


On the west a 
Air Reduction Pacific Company 


Air REDUCTION SALES COMPANY Internationally 
Airco Company 


In Cuba 


A division of Air Reduction Company, Incorporated, New York 17, N.Y Cuben Air Produ 


in Canada 

Offices and dealers in Air Reduction ¢ 

most principal cities 


Products of the divisions of Air Reduction Company, incorperoted, include, AIRCO ndustrial gases, welding and cutting equipment, ond acetylenic chemicals * PURECO 
carbon dicside, liquid-solid ( OHIO medical gases ond hospite! eavioment * NATIONAL CARBIDE pipeline acetylene and calcium carbide * 
COLTON — polyviny! acetates, alcohols, and other synthetic resins 
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